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PREFACE 


The  author's  interest  in  the  subject  of  Neuroma  and  allied  condi- 
tions was  excited  by  the  opportunities  which  were  afforded  him  of 
observing  a  remarkable  series  of  cases  (fifteen  in  number)  in  the 
wards  of  the  Edinburgh  Royal  Infirmary  during  the  last  six  years. 

So  far  as  relates  to  the  True  Neuroma,  the  author  has  been 
entirely  dependent  upon  the  observations  of  others,  while  unfor- 
tunately he  has  been  unable  to  make  any  special  study  of  tumoure 
of  the  optic  nerve. 

The  author  desires  to  express  his  great  indebtedness  to  Professor 
Annandale  for  invaluable  opportunities  of  clinical  observation,  and 
for  almost  the  entire  pathological  material  on  which  the  present 
dissertation  is  founded.  He  is  also  indebted  to  Professor  T.  R. 
Fraser,  Mr  A.  G.  Miller,  Dr  Alexander  Bruce,  Dr  Welsh,  Dr  Lundie, 
Mr  Hodsdon,  Mr  Dowden,  Dr  Murray  Leslie,  Dr  Thomson  of  Dum- 
fries, Dr  Graham,  and  Dr  John  Balfour  of  Portobello,  for  notes  of 
cases  and  for  pathological  material. 

Mr  Richard  Muir,  of  the  Pathological  Department  of  the  Uni- 
versity, is  responsible  for  the  preparation  of  the  material  for  micro- 
scopical examination,  and  Mr  J.  Hume  Patterson,  of  the  Royal 
College  of  Physicians  Laboratory,  for  the  majority  of  the  micro- 
photographs. 

The  great  variety  of  the  morbid  conditions  referred  to  has 
induced  the  author  to  illustrate  these  wherever  possible.  Since, 
however,  the  material  at  his  disposal  does  not  cover  the  entire  scope 
of  the  subject,  he  has  thought  it  advisable  to  introduce  a  certain 
number  of  illustrations  derived  from  other  sources. 

32  RuTLAjTD  Square, 
Edinburgh. 
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CHAPTER  I 


INTRODUCTORY 

Tumours  of  nerves  have  been  the  subject  of  observation  from  the 
earliest  times.  The  fascination  exerted  by  the  characteristic  clinical 
features,  and  by  the  capacity  of  demonstrating  the  very  obvious 
relationsliip  between  these  and  the  tumour  giving  rise  to  them,  has 
resulted  in  the  recording  of  innumerable  cases  in  a  permanent  form. 
Medical  literature  so  abounds  with  references  to  the  subject  that 
a  complete  bibliographical  index  would  require  a  volume  to  itself. 
The  author  does  not  pretend  to  have  exhausted  the  resources  of  the 
lil)rarie8  of  the  two  Royal  Colleges  of  Edinburgh,  but  he  is  indebted 
to  them  for  obtaining  access  to  the  more  important  contributions 
to  the  subject,  from  the  beginning  of  the  present  century.  A  paper 
by  William  Wood,'  a  Fellow  of  the  Ro}al  College  of  Surgeons, 
published  in  the  Transactions  of  the  Medico-Chirurgical  Society  of 
Edinburgh  in  1829,  is  the  earliest  to  which  he  has  obtained  access. 
According  to  Wood,  the  term  "  neuroma"  was  introduced  by  Odier* 
of  Geneva  in  1803,  to  designate  "tumours  formed  by  diseased  en- 
largements of  the  nerves."  Wood  gives  a  classical  description  of 
the  anatomical  and  clinical  features  of  the  disease,  and  records  no 
less  than  twenty-four  cases  of  neuroma,  which  he  had  collected  from 
various  sources.  Wood  refers  also  to  the  occurrence  of  multiple 
neuromata,  and  to  the  changes  which  follow  upon  the  division  of 
nerves.  In  discussing  the  origin  of  neuromata,  it  is  interesting  to 
find  that  he  believed  them  to  originate  from  the  connective  tissue 
1  William  Wood.    "Observations  on  Neuroma,"  Edin.  Med.  Chir.  Trans., 

Vol.111.   1829.  ,  ,Qii 

*  Louis  Odier.    "  Manuel  de  Mcidepine  pratique."    Geneve,  1811. 
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slieaths  of  the  nerve,  and  not  from  the  nerve  tissue  itself.  In  treat- 
ment, he  remarks  on  the  inefficacy  of  medicines  and  of  external 
applications,  and  recommends  removal  of  the  tumour  by  operation. 
Eight  eases  are  quoted  in  which  the  tumour  was  successfully  removed  : 
one  from  Cheselden's  "  Anatomy  of  the  Human  Body,"  published  in 
1773  ;  one  from  the  "  Encyclopedic  Methodique  de  Chirurgie  "  (Paris, 
1792),  in  which  amputation  was  performed  for  what  was  undoubtedly 
a  plexiform  neuro-fibroma  of  the  median  nerve  in  the  forearm ;  and 
a  third  from  a  paper  by  Sir  Everard  Horae,^  relating  a  case  in  which 
he  assisted  John  Hunter  to  excise  a  tumour  of  the  musculo-cutaneous 
nerve  in  the  upper  arm.  Another  case  of  historical  interest  is  that 
recorded  by  Sir  Charles  Bell,^  in  which  he  removed  a  tumour  from 
the  internal  popliteal  nerve ;  this  specimen  is  preserved  in  the 
Museum  of  the  Royal  College  of  Surgeons  of  Edinburgh.  Among 
other  early  papers  on  neuroma,  mention  should  be  made  of  those 
by  Daniel  Pring  of  London  in  1815,  by  Aronsohn  of  Strasburg  in 
1822,  by  Descot  of  Paris  in  1825,  and  by  Knoblauch  in  1843. 
Next  in  chronological  order,  appeared  the  well-known  work '  of 
R.  W.  Smith  of  Dublin  in  1849.  Smith  classified  neuromata 
into  those  which  are  of  spontaneous  origin,  and  those  which 
result  from  injuries  of  nerves,  including  among  the  latter,  those 
forming  at  the  cut  ends  of  nerves.  His  description  of  the  general 
characters  of  neuromata  is  classical,  and  has  been  universally  recog- 
nised as  such,  while  the  large  plates  which  illustrate  his  work  may 
be  described  as  masterpieces  of  engraving.  Smith  was  able  to  give 
an  exhaustive  account  of  the  disease  known  as  "  Multiple  Neuro- 
mata," based  upon  the  post-mortem  examination  of  two  of  the  most 
remarkable  cases  of  that  disease  on  record.    While  adopting  the 

1  Transactions  of  a  Society  for  the  Improvement  of  Medical  and  Surgical  Know- 
ledge.   London,  1800. 

2  "A  System  of  Operative  Surgery."    London,  1814. 

8  R.  W.  Smitli.  "  A  Treatise  on  the  Pathology,  Diagnosis  and  Treatment  of 
Neuroma."    Dublin,  1849. 
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term  "neuroma"  as  applicable  to  all  tumours  of  nerves,  he  did 
not  regard  them  as  composed  of  nerve  tissue  ;  he  agrees  with 
Wood  in  ascribing  their  origin  to  an  overgrowth  of  the  connec- 
tive tissue  sheaths  of  the  nerves,  and  apparently  takes  it  for  granted 
that  a  tumour  composed  of  nerve  tissue  does  not  exist.  It  is  a 
remarkable  fact  that  neither  Smith  nor  any  of  his  predecessors, 
describe  the  occurrence  of  sarcomata  of  nerves.  As  regards  treat- 
ment, Smith  disapproved  of  any  operative  procedure  in  which  an 
attempt  was  made  to  remove  the  tumour  by  dissection  from  the 
nerve  bundles  which  suiTounded  it,  because  the  patient  usually 
succumbed  to  the  "inflammation  of  the  nerve"  which  frequently 
supervened.  He  advised  amputation,  or  removal  of  the  affected 
portion  of  nerve  along  with  the  tumour.  He  quotes  Velpeau,^ 
and  agrees  with  him  in  the  observ'ation  that  recovery  of  function 
may  l)e  confidently  anticipated  after  resection  of  even  considerable 
portions  of  the  main  nerve  trunks  of  the  limbs,  an  observation  which 
has  since  been  repeatedly  confirmed.  For  Smith  and  his  predeces-sors 
and  contemporaries,  the  mere  anatomical  connection  of  a  tumour 
with  a  nerve  was  regarded  as  sufficient  to  warrant  its  being 
regarded  as  a  neuroma,  whatever  its  structure  might  be;  hence, 
from  the  outset,  the  term  "neuroma"  has  been  employed  to  in- 
clude tumours  of  very  various  kinds,  and  a  number  of  diseased 
conditions  which  are  not  tumours  at  all.  At  the  .same  time,  the 
term  has  crept  into  such  general  use,  that  it  would  be  unwi.se  to 
alter  its  significance ;  it  is  a  convenient  term,  and  employed  in 
the  clinical  sense,  it  indicates  the  most  important  feature  of  any 
particular  tumour,  viz.,  its  seat  in  a  nerve,  irrespective  altogether 
of  its  structure.  Virchow's  lectures  on  the  "Krankhaften  Gesch- 
wiilste,"  -  published  in  1863,  placed  the  pathology  of  neuromata 
on  a  new  basis.     Although  the  histology  of  nerve  tissue  was 

'  Velpeau.    "  Lemons  orales  de  Clinique  Chirurgicale."    Paris.    Vol.  III. 

»  Kudolf  Virchow.    "Die  Krankhaften  Gcschwiilste."    Berlin,  1863.    Vol.  III. 
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theu  in  its  infancy,  lie  endeavoured  to  classify  neui-ouiata  on 
a  structural,  instead  of  a  clinical  basis,  dividing  them,  in  the 
first  iustauce,  into  the  true  and  the  false ;  the  former  (the  neuroma 
veruni)  being  defined  as  a  tumoui-  which  is  mainly  composed  of 
new  nerve  tissue,  or  one  into  the  composition  of  which  newly- 
formed   nerve   tissue  enters  as  an   essential   constituent.  The 
latter  (pseudo-neuroma)  is  composed  of  connective  tissue  derived 
from  the  sheaths  of  the  nerve.    He  further  differentiated  the  true 
neuromata  into  three  groups,  one  containing  newly-formed  nerve 
cells  (neuroma  ganglio-cellulare),  one  consisting  chiefly  of  non- 
medullated  nerves  (neuroma  fibrillare  amyelinicum),  and  one  con- 
sisting  chiefly   of   meduUated   nerve   fibres   (neuroma  fibrillare 
myelinicum).     He  also  maintained  that  many  of  the  recorded 
cases  of  neuro-fibromata  were  in  reality  true  neuromata,  composed 
of  non-medullated  nerve  fibres,  on  the  grounds  that  the  latter,  in 
the  absence  of  special  methods  of  preparation,  were  very  easily 
mistaken  for  connective  tissue  fibres,  and  also  because  the  dis- 
appearance of  nou-meduUated  nerve  fibres  (from  pressure)  might 
be  the  means  of  a  true  neuroma  being  converted  into  a  fibroma, 
and  of  its  being  described  and  recorded  as  such.    The  impression 
derived  from  Virchow's  teaching  is  that  the  frequency  of  false 
neuromata  has  been  overstated  at  the  expense  of  the  true  neuro- 
mata, and  that  these  are  of  fairly  common  occurrence.  Obser- 
vations made  since  1863,  which  are  the  more  entitled  to  our 
confidence  as  successive  improvements  have  been  made  in  histo- 
logical technique,  cannot  be  said  to  bear  out  this  imjjression ;  the 
neuroma  verum  is  so  rare  in  comparison  to  the  false  neuroma, 
that  even  its  existence  has  been  denied  by  many,  j)artly  on  a 
'priori  grounds,  and  partly  because  its  occurrence,  in  their  opinion, 
was  imperfectly  established.    Within  comparatively  recent  years, 
however,  several  absolutely  authentic  cases  of  true  neuroma  have 
been  placed  on  record,  so  that  their  occurrence  is  now  accepted 
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witliout  further  question.    Since  the  delivery  of  Vircliow's  famous 
lectures  on  neuroma,  to  which  reference  has  been  made,  the  subject 
has  been  further  complicated  and  extended  by  the  elaboration  of 
the  so-called  plexiform  neuroma  described  especially  by  Verneuil  and 
Bruns,  the  demonstration  of  the  nerve  element  in  cutaneous  fibro- 
mata or  molluscum  fibrosum  by  v.  Recklinghausen,  and  of  the  same 
element  in  certain  forms  of  elephantiasis  and  giant  growth  by  Czerny, 
Hiirthle,  Nauwcrck,  Max  Jordan,  and  by  Esraarch  and  Kulen- 
kanipf,  and  also  by  the  accumulating  records  of  cases  illustrating 
all  sorts  of  combinations  of  nerve  tumours  with  pigmentary  and  other 
lesions  of  the  skin.     The  occurrence  also  of  malignant  tumours  of 
nerves,  which  does  not  seem  to  have  been  properly  recognised  by 
R.  W.  Smith  and  his  predecessors,  is  not  only  established  in  the 
form  of  primary  solitary  independent  tumours,  but  as  occurring  also 
in  individuals  the  subject  of  multiple  neuro-fibromata.  and  descrilied 
by  Gam''  under  the  somewhat  vague  designation  of  "Secondary 
Malignant  Neuroma."    Opinion  hjis  also  changed  with  regard  to 
the  so-called  multiple  neuromatji,  based  on  the  repeated  observa- 
tion that  the  disease  was  less  of  a  tumour  growth  than  a  widely 
disseminated  fibrosis  of  the  sheaths  of  the  nerves,  this  change  of 
opinion  being  illustrated  in  the  adoption  of  the  name  "neuro- 
fibromatosis," in  preference  to  that  of  multiple  neuro-fibromata. 
The  group  described  by  R.  W.  Smith  as  "Traumatic  Neuromata" 
has  also  undergone  considerable  modifications  ;  originally  employed 
by  him  to  include  all  forms  of  tumours  or  swellings  which  developed 
in  relation  to  a  nei-ve  after  an  alleged  injury  (such  as  a  blow 
or  a  squeeze),  whether  the  connection  between  the  injury  and 
the  tumour  was  established  or  not,  the  term  has  come  to  be 
restricted  to  cases  in  which  such  a  connection  is  beyond  question, 
viz.,  in  which  the  nerve  is  definitely  injured,  either  partially 
or  completely  divided,  or  the  seat  of  a  foreign  body,  or  is 
included  in  a  ligature.    In  this  restricted  sense  the  stump-neuro- 
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mata  arc  the  best  known  examples  of  the  traumatic  neuroma ; 
they  have  been  successively  and  alternately  regarded  as  true 
neuromata  (and  by  some  authors  as  the  only  true  neuromata) 
and  as  fibro-neuromata,  so  that  even  at  the  present  day  their 
^xact  pathological  status  has  not  been  defined.  Great  confusion 
has  resulted  from  the  complication  and  overlapping  of  the  lesions 
which  fall  to  be  discussed  under  the  general  heading  of  neuroma 
and  the  difficulties  of  classification  have  been  the  subject  of  remark 
by  more  than  one  author.  Courvoisier^  regarded  the  adoption  of 
an  anatomical  classification  of  neuromata  as  impracticable,  and  pro- 
posed the  following  mixed  classification  : — 

1.  Division  neuromata — Amputation  and  other  divisions  of 
nerves. 

2.  Tubercula  dolorosa — Solitary,  multiple. 

3.  Trunk  neuromata — Solitary,  multiple,  local,  regional,  sym- 
metrical, general. 

4.  Plexiform  neuromata. 

The  author  ventures  to  propose  the  following  classification,  based 
on  the  anatomical  structure  of  neuromata  : — 

1  L.  G.  Courvoisier.  "Die  Neurome."  Eine  klinische  Monographie.  Basel,  1886. 
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(myelinicum.  "v 
I 
amyelinicum.  J 


NEUROMA." 


Circiimicribed  or  Solitary 
Tumours,  growing  from 
the  connective  tisaue  of  , 
nerve  trunka,  or  of  the 
gangi  ion  ic  enlargements 
of  nerves. 


\  FALSE.  '  2 


ISNOCKNT. 


Malignant. 


The  occurrence  of  true 
neuroma  in  which 
ganglion  cells  are 
absent  is  doubtful. 


Fibroma,  my,\oma, 
etc.  Cysts  from 
liquefaction  of 
solid  tumours 
(myxoma).  (The 
clinical  type 
"  painful  subcu- 
taneous tuber- 
cle" is  included 
here). 

Sarcoma.  Spindle- 
celled,  fibro, 
myxo- sarcoma  ; 
cysts  from  lique- 
faction of  aar- 


DifftiM  overgrowth*  of  the 
connective  ti*.me  thenth* 


of  nerve*  nnd  of  gang-  j  '  . 

V-  ■  -_7„-... ,1.,V.  •'/(  Elephantiasis  neuroma- 
liontc    enlargements    oJ\^  j„„„„(,. 

Nenro-fibroma-  (i>achydennat<.- 
cele). 

Pigmentations  of  skin 

of  nerve  origin. 
"  Secondary  malignant 
neuroma,''  being  the 
sarcomatous  trans- 
formation of  one  or 
other  of  the  above. 


I  Diffuse  and  generalised  > 
fibromatosis  of  trunks 
of  nerves  ("  multiple 
neuromata  "). 
Plexifonn  Neuro-fibro- 
mata. 

Cutaneous  neuro-fibro- 
mata  (molluscuni 
fibroeum). 


nerve*, 
tosis. 


Traumatic  or  Division  Neuromata. 


Various 
combi- 
\  nations 
of  these. 


Ehdar^ementt  of  nerve*  in  leproty,  *yphili*,  tuberculosi*. 


CHAPTER  II 


THE  TRUE  NEUROMA 

In  the  sense  in  which  this  term  was  introduced  by  Virchow,  it 
implies  a  tumour  which  is  mainly  composed  of  newly-formed  nerve 
tissue,  or  a  tumour,  into  the  composition  of  which  newly-formed 
nerve  tissue  enters  as  an  essential  constituent.  The  number  of 
authenticated  cases  which  comply  with  this  definition  is  indeed 
very  limited.  By  authenticated,  is  meant  those  in  which  the 
author's  opinion  as  to  the  exact  structure  and  nature  of  the 
tumour  has  been  universally  accepted.  They  are  necessarily  those 
which  have  been  investigated  within  recent  years  by  reliable  his- 
tological methods.  The  author  has  thought  it  wiser  to  exclude  from 
this  category  the  often-quoted  cases  of  Klebs,  Czerny,  v.  Wini- 
warter, Bruns,  Soyka,  and  Courvoisier,  on  the  grounds  above  stated, 
and  to  exclude  also  certain  other  cases  in  which  the  presence  of 
nerve  cells  might  not  be  the  result  of  new  formation,  because  of 
the  tumours  in  question  being  situated  upon  nerves  in  the  vicinity 
of  normally  placed  ganglia.  There  are  five  authenticated  cases  upon 
which  the  following  account  of  the  true  neuroma  is  based,  in  all 
of  which  the  tumour  or  tumours  were  composed  of  newly-formed 
ganglion  cells,  and  of  nerve  fibres  both  medullated  and  non-medul- 
lated,  constituting  the  neuroma  verum  gangliosum  myelinicum  and 
amyelinicum  of  Virchow.  Inasmuch  as  it  is  difficult  to  conceive 
of  the  formation  of  new  nerve  fibres  in  the  absence  of  nerve  cells, 
it  would  appear  to  be  impossible  to  admit  the  occurrence  of  neuro- 
mata exclusively  composed  of  nerve  fibres,  such  as  are  referred  to 
by  Virchow  under  the  name  of  "  neuroma  fibrillare  "  (amyelinicum 
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and  myelinicum).  These  could  only  be  accepted  as  possibilities  on 
the  assumption  that  they  possessed  nerve  cells  in  the  first  instance, 
and  that  the  latter  disappeared  at  a  later  period  by  some  retrograde 
metamorphosis. 

With  one  doubtful  exception  all  the  authenticated  cases  of  true 
neuroma  are  connected  with  the  sympathetic  nervous  system,  three 
of  them  oriofjnatins  from  the  main  cord  or  the  plexuses  within  the 
thorax  and  abdomen,  and  the  fourth  from  the  minute  ganglia  on 
the  terminal  fibres  of  the  sympathetic  nerves  accompanying  the 
blood  and  lymph  vessels.  As  might  have  been  expected  in 
tumours  originating  from  the  sympathetic  system,  there  are  large 
unipolar  nerve  cells  in  great  number,  there  is  a  predominance  of 
non-meduUated  nerve  fibres,  while  the  meduUated  fibres,  which  are 
in  the  minority,  are  of  a  more  delicate  structure  than  the  majority 
of  those  met  with  in  the  cerebro-spinal  nervous  .system.  The  me- 
duUated fibres  may  be  derived  from  the  non-medullated  fibres  by  the 
addition  of  a  medullary  sheath,  as  is  observed  in  normal  develop- 
ment ;  others  of  them  merely  represent  the  meduUatcd  fibres  which 
normally  traverae  the  main  trunk  and  plexuses  of  the  .sympathetic, 
and  arc  originally  derived  from  the  cerebro  spinal  nerves.  So  far 
as  one  may  venture  to  make  further  generalisations  from  so  limited 
a  series  of  cases,  it  may  be  .said  of  the  true  neuromata  that  they 
may  present  themselves  in  childhood,  or  at  any  subsequent  period 
up  to  the  time  (about  the  age  of  thirty)  when  the  sympathetic 
nervous  system  reaches  maturity.  The  cause  of  their  develop- 
ment is  quite  unknown.  They  may  be  solitary  or  multiple, 
circumscribed  or  diffuse.  They  vary  in  size  from  that  of  a 
pea  up  to  that  of  a  child's  head.  They  are  unattended  by  any 
symptoms  which  might  indicate  their  nervous  origin  and  struc- 
ture, being  free  from  pain  and  quite  insensitive.  Although 
they  may  be  diff"use,  and  to  a  certain  extent  infiltrating,  and 
may  attain   a   prodigious  size,  they  are  innocent  in  character. 
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Their  consistence  varies  from  the  soft  elasticity  of  a  lipoma  to 
the  firmer  solidity  of  a  uterine  myoma.  Their  situation  is  more 
commonly  in  the  main  trunk  or  abdominal  plexuses  of  the  sym- 
pathetic, less  frequently  in  the  subcutaneous  cellular  tissue.  They 
present  difficulties  in  diagnosis  which  will  rarely  be  overcome. 
Their  removal  by  operation  can  only  be  advised  when  they  are 
causing  inconvenience,  deformity,  or  damage  to  adjacent  struc- 
tures in  virtue  of  their  bulk  or  anatomical  situation. 

They  do  not  appear  to  be  ever  associated  or  combined  with 
any  of  the  forms  of  the  much  more  numerous  and  important  class 
of  morbid  conditions  to  be  described  under  the  head  of  Neuro- 
fibromatosis. 

The  following  is  an  abstract  of  the  authenticated  cases  of 
neuroma  verum  : — 

1.  Multiple  ganglionic  neuromata  in  the  subcutaneous  tissue  of 
the  trunk  and  thighs. 

This  remarkable  case  is  recorded  by  l)r  K.  Knauss  of  Stuttgart. 
The  patient,  a  girl  of  eight,  had  developed,  in  the  third  year  of  her 
life,  a  number  of  subcutaneous  tumours  over  the  trunk  and  upper  part 
of  the  thighs ;  they  were  never  painful  or  sensitive,  but  appear  to 
have  increased  in  number  and  in  size  since  they  were  first  noticed. 
There  were  sixty-three  tumours  in  all,  irregularly  distributed  as 
shown  in  Plate  I.  They  varied  in  size  from  a  pea  to  a  small 
orange,  and  were  firm  and  elastic  in  consistence.  The  larger 
masses  were  made  up  of  chains  or  groups  of  rounded  tumours. 
The  provisional  diagnosis  was  multiple  lipomata.  A  number  of 
them  were  excised,  being  easily  shelled  out  from  a  thin  capsule. 
They  had  no  pedicle  or  any  apparent  connection  with  any  nerve. 
Blood-vessels  in  varying  number  entered  them  on  all  sides.  On 
section  they  represented  a  homogeneous,  light  yellow  transparent 
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appearance,  with  white  fibrous  streaks  running  irregularly  through 
their  substance.  On  microscopic  examination,  they  were  found  to  be 
composed  of  large  numbers  of  ganglionic  nerve  cells  and  of  nerve 
fibres,  both  medullated  and  non-meduUated.  In  one  of  the  smaller, 
and  presumably  more  recent  tumours,  the  fibres  were  exclusively  of 
the  uon-medullated  variety.  In  the  remainder,  the  non-medullated 
fibres  were  distinctly  more  numerous  than  the  medullated.  The 
latter  were  smaller  than  the  corresponding  fibres  in  the  cerebro-spinal 
nerves.  The  nerve  cells  closely  resembled  those  of  the  sympathetic 
ganglia  ;  they  were  rounded  or  oval,  of  considerable  size,  with 
granular  or  clear  protoplasm  and  a  round  nucleus  with  clear  nuclear 
substance  and  a  distinct  nucleolus.  Many  of  them  were  directly 
connected  with  the  non-medullated  nerve  fibres.  None  of  the  cells 
had  more  than  one  process,  nor  were  any  of  them  visibly  connected 
with  the  medullated  nerve  fibres.'  As  regards  the  origin  of  the 
tumours  in  this  case,  Dr  Knauss  regarded  them  as  being  derived  from 
the  minute  ganglia  on  the  finest  terminal  fibres  of  the  sympathetic 
system,  which,  a.s  trophic  fibres,  accompany  the  blood  and  lymph 
vessels.  His  reasons  for  this  conclusion  are  as  follows  : — The 
tumours  were  not  connected  with  any  visible  nerve  filaments  belong- 
ing to  the  cerebro-spinal  nerves,  the  only  connections  observed  were 
those  with  blood-vessels ;  the  similarity  in  structure  between  the 
nerve  cells  of  the  tumours  and  those  of  the  sympathetic  ganglia ; 
the  predominance  of  non-medullated  fibres,  and  the  fine  calibre  of 
the  medullated  fibres  characteristic  of  the  sympathetic  nervous 
system. 

'  Knauss  recommends  investigating  tumours  suspected  to  be  neuromata  by  teasing 
the  specimen,  in  the  recent  state,  in  1-2  per  cent,  osmic  acid  solution  in  glycerine, 
since  the  examination  of  sections  of  the  hardened  tumour  is  very  misleading, 
especially  in  the  differentiation  of  non-medullated  nerve  fibres  from  ordinary 
connective  tissue. 
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2.  Large  diffuse  ganglion-celled  neuroma  of  the  left  dorso- 
lumbar  sympathetic  cord. 

This  tumour,  the  largest  true  neuroma  on  record,  is  described  by 
Dr  Otto  Busse.    The  patient,  a  well-developed  boy,  aged  four,  had 
suffered  since  infancy  from  partial  paralysis  of  the  lower  extremities 
(the  right  leg  being  more  affected  than  the  left),  from  dribbling  of 
urine,  and  want  of  control  over  the  anus.    There  was  found  on 
examination  a  large  tumour  situated  on  the  left  side  of  the  verte- 
bral column,  extending  downwards  so  as  to  fill  up  the  greater 
part  of  the  false  pelvis,  and  upwards,  not  only  beneath  the  ribs, 
but  also  between  the  ribs  and  the  skin.    The  tumour  was  slightly 
movable,  was  solid,  firm,  and  of  smooth  rounded  sui'face.    On  the 
left  side  there  was  paralysis  of  the  tibialis  anticus,  and  of  the  extensor 
communis  digitorum ;  on  the  right  side,  of  the  ilio-psoas,  sartorius, 
quadriceps,  adductors,  tibialis   anticus,  and   extensor  communis 
digitorum,  representing  a  lesion  of  the  fourth  and  upper  half  of  the 
fifth  lumbar  segments.    The  tibialis  anticus  and  extensor  communis 
digitorum  of  both  limbs  did  not  react  to  electricity.    There  was  no 
alteration  in  the  sensory  functions.    The  tumour  was  diagnosed  as 
a  fibroma  or  neuroma  pressing  on  the  spinal  cord.    At  the  father's 
request,  Dr  Kredel  of  Hanover  made  an  attempt  to  remove  it.  This 
was  only  partially  successful ;  portions  were  removed  in  a  piece-meal 
fashion,  amounting  to  700  grms.  in  weight.    The  tumour  tissue 
resembled  a  fibro-myoma  of  the  uterus.    The  absence  of  vascu- 
larity was  very  remarkable.    The  wound  healed  rapidly  and  well. 
The  nerve  symptoms  were  unaltered.    Microscopic  examination  of 
the  tumour  showed  it  to  consist  of  nerve  fibres,  mostly  of  the  non- 
medullated  variety,  and  of  large  ganglionic  nerve  cells.    Dr  Busse 
concluded  that  it  originated  in   the   dorso-lumbar  sympathetic 
cord.    Although  innocent  in  character,  it  was  imperfectly  encapsu- 
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lated,  and  might  lie  described  as  infiltrating  the  adjacent  muscles 
and  fat. 

Dr  Busse  remarks  on  the  difficulty  of  explaining  the  paralytic 
phenomena  in  this  case.  The  fact  of  the  motor  paralysis  being  more 
extensive  on  the  side  opposite  to  that  occupied  by  the  tumour,  and 
the  absence  of  sensory  disturbances,  prove  that  the  paralysis  was 
not  the  result  of  pressure  on  the  adjacent  cords  of  the  lumbo-sacral 
plexus.  He  inclines  to  ascribe  the  paralysis  to  an  independent 
partial  lesion  of  the  spinal  cord  (fourth  and  fifth  lumbar  segments), 
the  nature  of  the  lesion  being  undetermined. 

Busse  regards  the  tumour  here  described  as  allied  to  the 
plexiform  tumours  of  the  spinal  nerves,  inasmuch  as  it  was  not  an 
isolated  tumour,  l)ut  a  diffuse  growth,  involving  the  entire  abdominal 
portion  of  the  sympathetic. 

3.  Ganglion-celled  neuroma  of  the  fmjyra-renal  plexns. 

Dr  Martin  B.  Schmidt  observed  this  tumour  in  making  a  post- 
mortem examination  on  a  man  aged  t hirty-.se ven,  who  had  died  of 
cancer  of  the  stomach.  It  was  situated  between  the  left  kidney  and 
supra-renal  capsule,  and  was  about  the  size  of  a  man's  fist ;  it  was 
soft  in  consistence,  and  of  a  greyish-red  colour  ;  the  supra-renal  cap- 
sule was  fused  with  the  anterior  wall  or  capsule  of  the  tumour. 
Microscopically  it  consisted  of  non-medullated  and  of  a  smaller 
number  of  medullated  nerve  fibres,  and  of  ganglion  cells.  Schmidt 
regarded  the  tumour  as  a  true  neuroma,  originating  in  the  supra- 
renal plexus  of  the  sympathetic. 

4.  Ganglion-celled  neuroma  of  (he  dorsal  sympathetic. 

Loretz  records  the  case  of  a  woman  aged  thirty-five,  who  was 
admitted  into  hospital  in  a  fit  of  epilepsy  and  died.  There  was  a 
tumour  the  size  of  an  egg  to  the  left  of  the  second  and  third  dorsal 
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vertebrae  covered  by  tlie  costal  pleura  ;  it  consisted  of  apolar  and  uni- 
polar ganglion  cells,  partly  isolated  and  partly  arranged  in  clusters, 
and  of  non-medullated  and  of  a  few  medullated  nerve  fibres. 

5.  Gcmglion-celled  neuroma  of  ala  of  nose. 

Axel  Key  records  the  case  of  a  man  aged  thirty-one,  who  developed 
within  a  year  a  tumour  the  size  of  a  plum  on  the  left  ala  of  the 
nose.  It  was  encapsulated,  greyish-red,  soft,  like  a  sarcoma,  and 
was  connected  with  a  nerve,  probably  a  branch  of  the  infra-orbital, 
and  contained  large  apolar  nerve  cells. 


CHAPTER  III 


OVERGROWTHS  OF  CONNECTIVE  TISSUE 
ORIGINATING  IN  THE  PERIPHERAL  NER- 
VOUS SYSTEM,  INCLUDING  THE  SO-CALLED 
FALSE  NEUROMATA 

This  heading  is,  unfortunately,  the  only  one  capable  of  including 
the  important  groups  of  morbid  conditions  related  to  nerves  which 
are  now  to  be  considered.  These  have  been  individually  mentioned 
and  grouped  in  the  author's  chissification  given  on  page  7. 

1.  Circumscribed  or  Solitanj  Tumours  (False  Neuromata), 
grotmig  from  the  Connective  Tissue  Framework  of  Nerves, 
and  of  the  Ganglionic  Eulargements  of  Nei'ves. 

The  view  entertained  by  the  author  that  these  constitute  a 
distinct  and  separate  class  of  the  false  neuromata  may  not  meet 
with  general  acceptance.  On  the  one  hand,  the  tumours  in- 
cluded in  this  group  are  not  invariably  solitary,  and  on  the 
other,  transition  forms  may  yet  be  discovered  between  them  and 
the  multiple  neuromata  (neuro-fibromatosis).  The  latter  objection 
is  not  an  important  one,  as  the  occurrence  of  transition  forms 
between  two  or  more  groups  of  pathological  conditions,  may  not 
be  incompatible  with  their  differentiation  into  separate  classes. 
The  former  objection  is  more  apparent  than  real.  The  distinctive 
feature  of  the  membera  of  the  group  under  consideration,  does 
not  consist  in  the  tumour  being  invariably  solitary,  but  in  the 
absence  of  any  general  disease,  or  tendency  to  disease,  in  the 
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peripheral  nervous  system,  sucli  as  the  ueuro-fibromatosis  which 
constitutes  the  essential  lesion  in  the  group  wliich  includes  the 
multiple  neuromata.  In  those  at  present  under  consideration,  the 
tumour,  whatever  its  nature,  involves  a  nerve  which  is  otherwise 
healthy. 

The  tumours  belonging  to  this  group  are  composed  of  various 
types  or  modifications  of  connective  tissue,  originating  in  the 
elements  of  the  nerve  sheaths  (endoneurium,  perineurium,  and 
epineurium).^  They  resemble  similar  tumours  originating  in  other 
tissues  and  organs.  The  tissue  of  which  they  are  composed  presents 
no  •  peculiarity  by  which  the  nerve  origin  of  the  tumour  can  be 
identified.  The  nerve  trunk,  which  is  the  seat  of  the  tumour,  does 
not  present  any  pathological  changes,  other  than  those  referable  to 
the  presence  of  the  growth  ;  the  nerve  fibres  remain  passive  ;  there 
is  no  new  formation  of  nerve  fibres  ;  at  the  most  there  may  be  some 
increase  in  length  where  they  are  bulged  or  stretched  over  the 
tumour.  Degeneration  and  destruction  of  the  nerve  fibres,  which 
is  very  common  in  the  malignant  growths,  is  only  met  with  under 
very  exceptional  conditions  in  relation  to  the  innocent  tumours. 
Nothing  is  known  of  their  causation,  beyond  that  which  applies  to 
tumours  in  general ;  at  the  same  time  many  authors  associate  the 
development  of  these  tumours  with  definite  injuries,  e.g.,  bruises, 
strains,  punctured  wounds. 

I'he  solitary  and  circumscribed  tumours  of  nerves  may  be 
classified  according  to  their  anatomical  structure,  as  follows : — 

1.  Innocent. — Fibroma,  myxoma,  lipoma,  angioma,  lymphan- 
gioma.   Cysts  from  liquefaction  or  haemorrhage  in  relation 

^  As  the  terms  employed  to  indicate  the  sheaths  of  a  nerve  trunk  are  employed 
differently  by  different  writer.^,  it  may  be  as  well  to  state  tliat  the  term  "endon- 
eurium "  is  used  here  to  indicate  the  delicate  connective  tissue  between  the  individual 
fibres  of  a  nerve  bundle ;  "  perineurium  "  to  indicate  the  laminated  fibrous  tissue 
surrounding  one  or  more  groups  of  nerve  fibres  ;  while  "  epineurium  "  is  the  general 
sheath  enveloping  nil  the  bundles  of  the  nerve. 
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to  these.  (The  "  painful  subcutaaeous  tubercle  "  is  included 
in  this  class.) 

2.  Malignant.  —  Sarcoma.  Spindle-celled,  fibro,  and  myxo- 
sarcoma. Cysts  from  liquefaction  or  haemorrhage  in  rela- 
tion to  these. 

Ute  innocent  tumours  include  all  forms  of  connective  ti.ssue 
tumours  capable  of  originating  in  the  sheath  of  a  nerve  trunk.  The 
fibroma  and  myxoma,  or  combinations  of  these,  are  the  only  ones 
commonly  met  with.  The  fibroma  presents  the  usual  appearances  of 
a  definitely  circumscribed  encapsulated  tumour,  composed  of  a  firm, 
glistening,  white  or  pinkish-white  tissue ;  the  fibres  are  arranged  in 
whorls  and  in  interlacing  bundles,  with  spindle-shaped  connective 
tissue  corpuscles  between  them.  The  proportion  of  fibres  and  cells 
varies  in  the  harder  and  .'softer  varieties  of  fibroma.  The  blood- 
vessels arc  well  formed.  Myxomatous  degeneration  is  met  with  in 
scattered  areas  of  the  tumour,  or  the  wliole  tumour  may  present  the 
soft  gelatinous  character  of  a  myxoma.  The  capsule,  like  tliat  of  all 
tumours  originating  within  a  nerve  trunk,  is  derived  from,  and  is 
continuous  with  the  general  sheath  of  the  nerve,  and  presents  a  shining 
appearance  externally. 

Cysts  containing  variously  coloured  gelatinous  fluid  or  semi- 
fluid material  are  derived  from  the  .solid  tumours,  and  especially 
the  myxoma,  by  a  process  of  liquefaction,  or  as  the  result  of 
hfemorrhage  into  their  interior.  The  "blood-cyst"  of  nerves  arises 
in  this  way.  The  whole  tumour  may  be  converted  into  a  cyst,  or 
several  cyst-like  cavities  may  be  scattered  through  its  substance. 
The  solid  innocent  tumours  grow  very  slowly,  and  seldom  attain  the 
size  of  a  hazel-nut ;  they  have  been  known  to  remain  unchanged  for 
upwards  of  eighteen  years  (Wood),  and  thirty  years  (Courv^oisier). 
This  stationary  tendency  has  earned  for  them  the  name  of  "per- 
manent tumours,"  employed  by  Virchow.  The  cystic  varieties 
may  increase  in  size  more  rapidly ;  there  are  cases  recorded  of 
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blood-cysts  as  large  as  an  orange.  The  common  shape  of  the  solid 
varieties  is  that  of  a  flattened  ellipse  like  a  lentil  or  bean,  or  of  an 
ellipse  or  sphere,  more  rarely  annulated  or  lobulated.  The  relation 
of  the  tumour  to  the  bundles  of  nerve  fibres  of  which  the  nerve 
trunk  is  composed,  varies  according  to  whether  the  growth  has 
originated  in  the  epineurium,  perineurium,  or  eudoneurium.  The 
nerve  fibres  may  be  spread  out  more  or  less  equally  all  round 
the  tumour  (central  neuroma),  or  only  on  one  side  (eccentric 
neuroma),  or  the  nerve  trunk  may  run  down  on  one  side  of  the 
tumour  without  any  dispersion  of  the  nerve  bundles  (lateral  or 
peripheral  neuroma).  The  tumour  may  be  loosely  held  within  its 
sheath,  so  that  on  splitting  the  latter  it  is  easily  shelled  out,  or  it 
may  be  adherent  to  it,  so  that  the  complete  removal  of  the  tumour 
may  require  time  and  care. 

With  the  exception  of  a  very  limited  number  of  cases,  in  which 
the  tumour  has  been  regarded  as  an  enlarged  Pacinian  body,  they 
are  met  with  in  the  course  of  nerves,  rather  than  at  their  peripheral 
terminations.  So  far  as  the  author  is  aware,  there  is  no  authentic 
observation  of  the  occurrence  of  degeneration  in  the  nerve  fibres  in 
any  case  of  innocent  solitary  neuroma ;  cases  will  be  referred  to, 
however,  in  which  there  was  clinical  evidence  of  motor  paralysis 
such  as  would  lead  one  to  suspect  the  occasional  occurrence  of  such 
degeneration. 

The,  Anatomical  Situation  of  the  Solitary  Tumour. 

When  the  tumour  is  subcutaneous,  and  is  related  to  a  small, 
unimportant,  or  unrecognised  branch  of  a  sensory  nerve,  the 
appropriate  name,  "  painful  subcutaneous  tubercle,"  introduced  by 
Wood,  is  applied  to  it.  On  the  other  hand,  when  the  tumour  is 
related  to  a  larger  or  more  important  and  definitely  named  nerve, 
or  one  of  its  branches,  it  is  called  a  "trunk  neuroma."   It  is  obvious 
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that  no  hard  and  fast  line  can  be  drawn  between  these  two  clinical 
types  of  tumour,  and  that  to  separate  them  into  distinct  classes, 
as  has  hitherto  been  the  custom,  is  not  only  an  arbitrary  pro- 
ceeding, but  a  method  of  classification  which  can  only  give 
rise  to  confusion.  A  tumour  of  the  internal  cutaneous  nerve,  for 
example,  might  be  a  "  trunk  neuroma "  in  the  upper  arm,  and  a 
"  painful  subcutaneous  tubercle "  in  the  forearm,  and  yet  be 
essentially  the  same  in  either  situation.  Even  the  exponents  of 
the  view  that  the  "  subcutaneous  tubercle  "  is  a  definite  entity,  have 
been  in  the  habit  of  including  under  the  term  tumours  which  are 
not  subcutaneous  at  all,  viz.,  those  on  minute  and  unnamed  nerve 
filaments  in  the  periosteum  of  bones,  and  in  the  capsule  of  joints.^ 

For  facts  relating  to  the  topographical  distribution  of  the 
innocent  tumours  of  nerves,  we  may  quote  from  Wood,  who 
collected  thirty-five  cases  of  subcutaneous  tubercle,  of  which 
twenty-two  were  seated  in  the  lower,  and  eleven  in  the  upper 
extremities,  one  in  the  chest  wall,  and  one  in  the  scrotum.  In 
the  larger  series  of  similar  cases  collected  by  Courvoisier,  the 
lower  extremity  was  also  the  commonest  situation. 

Of  the  named  sensory  subcutaneous  trunks  affected  with  false 
neuroma,  the  author  has  personally  observed  cases  in  the  external 
saphenous  above  the  ankle,  the  same  nerve  on  the  back  of  the 
leg,  the  internal  cutaneous  in  the  upper  arm  and  in  the  fore- 
arm, and  in  the  lateral  cutaneous  branch  of  the  second  inter- 
costal nerve  {vide  cases,  p.  30).  According  to  Courvoisier,  they 
are  met  with  in  the  mixed  nerves  of  the  limbs  in  the  order  of 
median,  ulnar,  sciatic,  and  musculo-spiral. 

Solitanj  innocent  tumours,  involving  the  ganglionic  enlarge- 
ments of  nerves  are  so  rare,  that  the  author  has  not  been  able  to 
collect  any  reliable  information  regarding  them. 

'  The  painful  lumps  in  the  breast,  included  with  the  neuromata  by  older  writers, 
are  probably  the  result  of  chronic  interstitial  mastitis. 
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Clinical  Features  of  the  Innocent  False  Neuromata. 

These  have  beeu  so  accurately  described  by  the  older  authors, 
and  especially  by  William  Wood,  that  at  the  present  day  there  is 
but  little  to  be  added  to  the  classical  description  given  by  him 
in  1829. 

Circumscribed  innocent  tumours  in  relation  to  nerves  would 
appear  to  affect  otherwise  healthy  adults ;  in  many  cases  the  patient 
may  be  described  as  neurotic,  as  liable  to  neuralgic  pains,  and  as 
bearing  pain  badly.  Although  not  confined  to  any  particular  age, 
they  are  more  common  between  twenty  and  forty.  The  liability 
according  to  sex  is,  on  the  whole,  fairly  equally  divided,  with  a 
majority,  however,  in  favour  of  the  female.  The  patient  draws 
attention  to  a  tumour,  or  to  a  particular  area  of  the  body  which  is 
sensitive,  and  from  whicli  pains  may  radiate  to  distant  parts.  If 
there  be  a  visible  or  recognisable  tumour,  the  patient  may  have 
known  of  its  existence  for  years  before  it  gave  rise  to  symptoms,  or 
it  may  only  have  been  noticed  when  the  symptoms  directed  atten- 
tion to  it.  Unless  the  tumour  be  very  small,  and  involve  a  deeply 
seated  nerve  {e.g.  the  posterior  interosseous  nerve  in  the  forearm),  it 
is  usually  easily  identified  as  the  source  of  the  symptoms  complained 
of.  Whatever  its  consistence,  size,  or  anatomical  situation  may  be, 
the  striking  features  are  the  sensitiveness  of  the  tumour,  and  the 
pains  which  radiate  from  it.  It  may  be  so  sensitive  as  to  interfere 
with  the  palpation,  which  is  usually  permitted  and  desired  in  the 
clinical  examination  of  tumours.  The  friction  of  the  clothes  or  of 
the  stocking  may  be  described  as  intolerable.  The  pain  excited 
by  manipulating  the  tumour,  generally  radiates  to  the  peripheral 
distribution  of  the  nerve  afi'ected,  and  in  this  way  the  latter  may  be 
identified  ;  in  several  cases  in  wdiich  the  ulnar  nerve  was  implicated, 
the  pain  was  distinctly  referred  to  the  riug  and  little  fingers.  There 
are  certain  sources  of  fallacy  here,  however,  for  the  pain  may  not 
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follow  the  nerve  specially  aflPected,  but  may  be  transmitted  to  other 
cutaneous  filaments  with  which  it  communicates  ;  there  are  cases 
also  in  wliich  the  pain  has  been  referred  to  another  nerve,  because 
the  latter  happened  to  be  pressed  upon  by  the  tumour.  The  best 
example  of  this  is  a  case  recorded  by  Hume  of  Newcastle,  in  which 
a  tumour  of  the  internal  popliteal  nerve  caused  pain  down  the  outer 
side  of  the  leg  and  ankle,  through  pressure  of  the  tumour  on  the 
external  saphenous  nerve.  There  may  be  also  spontaneous  pains 
starting  from  the  tumour,  and  resemblinor  neuralgia,  la.stinw  from  a 
few  minutes  to  an  hour  or  more,  or  tliey  may  be  continuous,  with 
exacerbations.  They  may  recur  at  regular  intervals,  like  malaria. 
They  are  influenced  or  excited  by  pressure,  by  movements  of  the 
limb  (either  by  tlic  contracting  muscles  pressing  on  the  tumour,  or 
by  the  nerve  being  put  upon  the  stretch),  by  the  advent  of  changes 
in  the  weather,  by  the  recumbent  posture  or  dependent  position  of 
the  limb,  by  warmth  in  bed  (interfering  with  sleep),  and  by 
menstruation  and  pregnancy.  The  sensitiveness  and  pain  may  vary 
from  time  to  time  from  unknown  causes.  According  to  Wood,  some 
patients  "are  sensible  of  an  increa.sc  in  size  of  the  tumour  during  the 
attack  of  pain,  and  some  of  them  have  observed,  at  tlie  same  time,  a 
degree  of  discoloration  of  the  skin  covering  the  tumour,  which 
became  of  a  purplisli  or  bluish  tinge."  This  would  indicate  some 
tissociatiou  between  the  characteristic  symptom-s,  and  alterations  in 
the  circulation  both  in  the  tumour  and  in  the  nerve  affected. 

The  pains  have  been  described  as  radiating  towards  the  peri- 
phery ;  cases  are  met  with,  however,  in  which  the  pain  shoots 
towards  the  trunk  {vide  illustrative  cases).  Wood  also  mentions 
that  occasionally  "  when  a  smart  blow  is  given  to  the  diseased 
part,  the  pain  is  rapidly  extended  to  different  parts  of  the  body, 
like  a  shock  of  electricity." 

As  illustrating  the  sudden  onset  of  symptoms  in  a  previously 
quiescent  tumour,  the  author  may  refer  to  one  of  his  cases  in 
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which  the  patient,  a  farmer,  suddenly  felt  a  stinging  pain  over 
his  chest,  and  tliought  a  bee  had  crept  up  under  his  clothes.  He 
discovered  the  tumour  on  examining  the  seat  of  pain. 

Pressure  on  the  nerve  trunk  above  the  tumour  may  arrest 
the  pain,  or  may  excite  it ;  in  the  latter  case,  the  pain  is  referred 
to  the  tumour. 

In  tumours  involving  the  larger  mixed  nerve  trunks,  there  is, 
on  the  whole,  less  liability  to  pain  than  when  the  smaller  cutaneous 
and  purely  sensory  filaments  are  affected,  because  the  larger  nerve 
trunks  are  relatively  poorer  in  sensory  fibres,  they  are  less  exposed 
to  thermal  and  mechanical  influences,  and  their  fibres  are  more 
extensible  (Virchow).  In  a  nerve  trunk,  usually  described  as 
purely  motor  in  function,  there  may  be,  however,  the  most 
exquisite  sensitiveness  in  addition  to  severe  pains  excited  by 
pressure.  In  a  case  observed  by  the  author  involving  the  pos- 
terior interosseous  nerve  in  the  middle  of  the  forearm,  pains  were 
excited  even  by  a  dependent  position  of  the  limb,  and  were  severe 
enough  to  cause  a  feeling  of  weakness  in  the  hand,  so  that  the 
patient,  a  muscular  youth,  was  unable  to  grasp  anything  so  long 
as  the  pain  lasted.  The  sensory  nerve  fibres  involved  in  this  case, 
were  derived  from  other  tissues  than  the  skin.  There  is  this  diflFer- 
ence,  however,  when  a  purely  motor  nerve  is  implicated  by  a 
tumour,  that  the  pain  is  localised  to  the  area  of  the  tumour,  and 
does  not  shoot  down  the  peripheral  distribution,  as  it  does  when 
sensory  cutaneous  fibres  are  implicated.  In  the  rare  cases  in  which 
minute  sensitive  and  painful  tumours  have  been  described  as  occur- 
ring in  the  periosteum  and  capsule  of  joints,  the  pain  was  also  quite 
localised. 

The  powers  of  sensation  and  of  voluntary  motion  are,  in  general, 
very  slightly  impaired,  unless  by  the  severe  pain  which  may  result 
from  attempted  movements  of  the  limb. 

Disordered  sensations  may,  however,  be  present  in  the  shape 
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of  formication,  pins  and  needles,  as  if  the  limb  were  "sleeping," 
especially  during  the  attacks  of  pain.  There  is  never  any  definite 
ansBsthesia. 

Motor  disturbances  have  been  occasionally  observed  in  the  shape 
of  twitchings,  jerkings,  or  cramps,  during  the  severe  attacks  of  pain, 
but  especially  on  squeezing  or  on  handling  the  tumour.  The 
muscles  which  jerk  are  not  necessarily  those  supplied  by  the 
nerve  which  is  involved  in  the  tumour.  For  example,  the  quad- 
riceps extensor  may  contract  when  a  tumour  of  the  sciatic  is 
compressed.  Actual  motor  paralysis  and  alterations  in  the  electric 
reactions  are  quite  exceptional,  and  probably  never  result  from 
the  pressure  of  the  tumour  itself  upon  the  nerve  fibres.  Injurious 
pressure  on  the  motor  fibres  can  only  occur  in  certain  anatomical 
situations,  e.g.  where  the  nerve  passes  through  a  bony  foramen, 
or  is  otherwise  exposed  to  mechanical  pressure.  Among  the  illu.s- 
trative  cases  there  is  one  recorded  by  Zum  Busch,  in  which  a 
tumour  the  size  of  a  walnut,  situated  about  three  fingers'  breadth 
.above  the  internal  condyle,  and  in  the  vicinity  of  an  old  fracture 
of  the  humerus,  caused  paralysis  of  the  ulnar  nerve,  and  atrophy 
in  the  hand  muscles  supplied  by  that  nerve,  which  disappeared 
four  weeks  after  removal  of  the  tumour  in  question.  Various 
trophic  and  vaso-motor  disturbances  have  been  incidentally  men- 
tioned by  diff'crent  observers,  e.g.  oedema,  sweating,  changes  in 
the  temperature  of  the  limb.  Wood  and  others  mention  also  the 
very  occasional  occurrence  of  epileptiform  convulsions,  which  have 
disappeared  after  the  removal  of  the  tumour. 


Diagnosis  of  Innocent  Solitary  Tumours. 

It  is  usually  easy  to  recognise  the  nerve  origin  of  any  tumour 
by  the  characteristic  clinical  features.  In  the  trunk-neuromata, 
further  assistance  is  obtained  from  the  tumour  being  situated  in 
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the  course  of  a  nerve,  and  by  its  admitting  of  no  motion  in  a  longi- 
tudinal direction.  A  difliculty  sometimes  occurs  in  distinguishing 
tumours  originating  in  structures  in  the  vicinity  of  a  nerve  from 
those  arising  in  the  nerve  itself,  as,  from  the  proximity  of  situa- 
tion, the  symptoms  may  be  very  much  alike.  The  diagnosis  may 
sometimes  be  made  by  careful  criticism  of  the  symptoms,  and  more 
particularly,  by  observing  the  effects  of  pressure  on  the  tumour 
in  different  positions  of  the  limb.  Pring  records  a  case  of  sus- 
pected tumour  of  the  ulnar  nerve  at  the  elbow,  in  which  the 
tumour  could  be  displaced  over  the  epicondyle,  in  which  position 
it  could  be  freely  handled  without  causing  pain. 

Treatment. — If  the  tumour  be  the  source  of  suffering,  it  should 
be  removed.  If  it  be  in  the  subcutaneous  tissue,  or  in  a  purely 
sensory  nerve,  the  operation  may  be  undertaken  without  having 
any  regard  to  the  nerve  from  which  it  is  growing.  In  the  mixed 
or  purely  motor  nerves,  every  respect  must  be  shown  to  the  nerve 
fibres.  When  the  tumour  is  exposed,  the  capsule  is  to  be  divided 
longitudinally,  and  the  tumour  shelled  out  therefrom.  With  one. 
or  two  exceptions,  in  which  the  pain  has  been  temporarily  aggra- 
vated l)y  the  operation,  the  pains  and  other  symptoms  disappear 
at  once.  Anaesthesia  in  the  area  of  distribution  of  the  nerve  Avhich 
has  been  interfered  with,  and  in  the  case  of  mixed  or  motor  nerves, 
a  minor  degree  of  paresis  or  paralysis,  is  occasionally  observed, 
but  it  is  usually  temporary  and  soon  disappears.  If  the  tumour 
is  really  innocent,  there  should  be  no  question  of  recurrence. 
Courvoisier  has  collected  one  hundred  and  twenty-four  cases  in 
which  a  tumour  was  removed,  with  six  recurrences ;  these  were 
probably  instances  of  incomplete  removal,  since  a  .second  opera- 
tion was  successful  in  bringing  about  a  cure.  There  may  be  excep- 
tional cases  in  which,  in  order  to  remove  the  tumour  completely, 
it  may  be  necessary  or  desirable  to  resect  a  portion  of  the  affected 
nerve  along  with  it.    The  continuity  of  the  divided  nerve  trunk 
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must  then  be  restored  by  one  or  other  of  the  recognised  methods 
of  procedure  ;  if  the  wound  be  aseptic,  complete  recovery  of  function 
may  be  confidently  anticipated.  This  subject  will  be  further  refeiTcd 
to  in  considering  sarcoma  of  nerves. 


2.  Pnmary  Malignant  Tumours,  growing  from  the  Connective 
Tissue  Frameivork  of  Nerves,  and  of  the  Ganglionic  En- 
largements of  Nerves.    Malignant  Neuromata. 

The  primary  sarcomata  of  nerves  originate  as  such,  or  they  may 
result  from  the  malignant  transformation  of  a  tumour  which  was 
previously  innocent.  They  nearly  always  partake  of  the  fibro, 
myxo,  or  spindle-celled  type.  They  frequently  contain  cysts,  of 
vaiiable  number,  size,  and  contents.  They  gi-ow  with  varying 
rapidity,  and  may  attain  a  considerable  size,  from  that  of  a  wal- 
nut to  that  of  a  child's  head.  Like  the  corresponding  innocent 
tumours,  they  may  originate  in  the  epineurium,  perineurium  or 
endoneurium,  and  occupy  a  variable  position  in  relation  to  the 
bundles  of  nerve  fibres.  They  may  appear  to  be  encapsulated. 
Unlike  the  innocent  tumours,  however,  they  exert  injurious  pressure 
upon  the  nerve  fibres,  and  lead  to  their  actual  destruction  and 
replacement  by  the  cells  of  the  tumour.  When  the  latter  gain 
access  to  the  interior  of  one  or  more  groups  of  nerve  fibres, 
enclosed  in  the  special  perineurium,  they  propagate  themselves 
continuously  in  the  long  axis  of  the  nerve,  presumably  in  the 
lymphatic  spaces  surrounding  the  nerve  fibres,  for  a  varying  dis- 
tance, in  a  manner  which  is  quite  characteristic.  As  a  result  of 
this,  the  tumour  is  irregularly  lemon-shaped,  its  poles  tailing  oif 
gradually  above  and  below  into  the  nerve  trunk  to  which  it 
belongs  ;  between  the  two  poles  the  uerA^e  may,  or  may  not  be 
recognisable  on  the  free  surface.  The  nerve  is  obviously  thickened 
as  it  enters  and  as  it  leaves  the  tumour,  and  is  really  infected 
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beyond  the  visible  limits  of  the  tumour.    In  transverse  sections  of 
the  thickened  nerve  (whether  entering  or  leaving  the  tumour),  the 
perineurium  which  originally  enclosed  bundles  of  nerve  fibres  may 
be  found  entirely  occupied  or  filled  with  sarcomatous  cells.  In 
transverse  sections  through  the  tumour  itself,  certain  nerve  bundles 
may  be  seen,  displaced  and  scattered,  for  the  most  part  towards 
the  periphery  or  surface  of  the  tumour,  others  are  entirely  sur- 
rounded by  tumour  tissue,  while  others  again  show  the  remains 
of  the  perineurium  enclosing  sarcoma  cells,  which  are  crowding 
the  nerve  fibres  to  one  side,  or  causing  their  actual  disappearance. 
In  addition  to  these  features,  which  are  peculiar  to  sarcomata 
orisinatine  within  the  trunks  of  nerves,  there  are  others  resem- 
bling  those  of  sarcomata  in  other  organs  and  tissues,  viz.,  the 
tendency  to  infiltrate  and  invade  the  surrounding  tissues.  Origin- 
ally invested,  like  the  innocent  tumours,  by  the  external  sheath 
of  the  nerve,  they  excite  wliat  may  be  regarded  as  reparative 
changes  in  the  adjacent  structures,  whereby  these  become  adherent 
to  the  tumour.    This  specially  aflFects  the  muscles  and  the  sheaths 
of  the  blood-vessels  which  may  accompany  the  afi'ected  nerve  trunk. 
Following  insensibly  on  this  adhesion  of  the  tumour  with  the  ad- 
jacent structures,  the  cells  of  the  tumour  erupt  through  its  capsule, 
invade  the  surrounding  tissues,  and  may  ultimately  reach  the  skin 
and  fungate  externally.    In  a  limited  number  of  cases,  they  infect 
the  lymphatic  channels,  and  give  rise  to  secondary  growths  in  the 
lymphatic  glands.     More  commonly,  the  tumour  cells  erupt  into 
the  lumen  of  blood-vessels,  and  give  rise  to  metastases  in  distant 
organs,  e.g.  lung,  pleura,  heart  wall,  liver,  retroperitoneal  glands, 
etc.     In  their  general  malignancy,  they  approach  very  neai-ly  to 
sarcomata  originating  in  the  periosteum  of  the  long  bones  of  the  limbs. 

Clinical  Feature.'!. — Certain  of  these  are  identical  with  those  of 
the  corresponding  innocent  tumours  (q.v.),  and  need  not  be  further 
mentioned  ;  other  features  are  peculiar  to  the  sai'comata, 
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The  majority  of  the  patients  are  in  the  prime  of  life  (twenty  to 
forty),  and  are  in  perfect  health.  They  tell  of  the  recent  appearance 
of  a  tumour  which  is  very  sensitive,  and  which  is  the  seat  of  pains 
which  seriously  interfere  with  their  avocation  and  with  sleep.  Theii" 
sufferings  are  all  of  recent  date,  and  are  progi-essive,  and  their 
thoughts  are  concentrated  on  the  tumour.  The  latter  is  in 
the  position  of  one  or  other  of  the  well-kuowu  sensori-motor  nerve 
trunks.  In  addition  to  the  sensitiveness  of  the  tumour,  and  the  pains 
associated  with  it,  they  may  complain  of  a  feeling  of  numbness,  and 
of  loss  of  power  in  the  extremity  aflected.  On  examination,  the 
tumour  is  readily  recognised  ;  its  connection  with  a  nerve  is  usually 
evident  from  the  symptoms ;  its  malignant  characters  may  or  may 
not  suggest  themselves  at  the  outset,  but  will  inevitably  do  .so,  if  the 
case  be  kept  under  observation,  either  by  the  exhibition  of  clinical 
features  common  to  all  malignant  tumours,  or  by  the  development 
of  symptoms  indicative  of  implication  and  destruction  of  the  fibres 
of  the  nerve  involved,  sufficient  to  differentiate  it  from  the  innocent 
neuroma.  The  onset  of  jerkings  and  cramps,  the  development  of 
motor  paresis  or  paralysis,  of  wasting  of  muscles,  and  of  the  reaction 
of  degeneration,  or  other  trophic  changes,  afford  strong  evidence  in 
favour  of  the  malignant  nature  of  auy  tumour  involving  a  nerve. 
Primary  sarcomata  of  nerve  trunks  {i.e.  in  the  absence  of  already 
existing  neuro-fibroniatosis)  are  decidedly  rare.  Courvoisier  col- 
lected fifty-three  out  of  a  total  of  six  hundred  cases  of  nerve 
tumour  ;  but  as  he  apparently  included  sarcoma  developing  in  cases 
of  multiple  neuromata,  his  figures  are  not  so  valuable.  The  author 
has  collected,  in  tabular  form,  the  main  facts  regarding  twelve 
authenticated  cases  of  primary  sarcomata  of  nerves,  as  follows  : — 
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Primary  Sarcomata  of  Nerve  Trunks  of  the  Limbs. 


Berry 

BobrofF 

Goldmann 

Hume 

Herczel 

Coupland 

Kriege 

Fiuotti 

Gerater 

Hume 

Alexis 
Thomson 


Alexis 
Thomson 


Ago  of 
Patient 


19 

55 
28 
40 
28 

34 
19 
26 

50 

24 
29 


Sox. 


Nature  of 
Tumonr. 


fibro- 
sarcoma 

fibro- 
sarcoma 

spindle- 
celled 
sarcoma 

small 
round- 
celled 

fibro- 
sarcoma 


spindle- 
celled 


fibro- 
sarcoma 

spindle- 
celled 


fibro- 
sarcoma 

large 
spindle- 
celled 


myxo- 
sarcoma 


Nerve 
affected. 


left 
sciatic 

sciatic 


left 
sciatic 

rt.  int. 
popliteal 

Ist  digital 
branch  of 
int.  plan- 
tar 

left 
sciatic 

right 
median 
upper  arm 

right 
sciatic 


right 

external 

popliteal 

left 
sciatic 

left 

posterior 
tibial 

left 

rausculo- 
cutiineous 
in  leg 


Operation. 


tumour  removed 
-(-  4  in.  of  nerve 

tumour  removed 
-t-  4J  in.  of  nerve 

tumour  removed 
-t-  portion  of 
nerve 

tumour  removed 
-1-  3i  in.  of  nerve 

Chopart's 
amputation 


tumour  removed 
■V  5  in.  of  nerve 

removed  -f  portion 
of  nerve  and 
vessels 

tumour  shelled 
out 


removed  with 
portion  of  nerve 

removed  -1-  6  in. 
of  nerve 

removed  +  5  in. 
of  nerve  and 
vessels 


removed  -I- portion 
of  nerve 


Reault. 


Recovered  so  as  to  be 
able  to  walk,  and  then 
lost  sight  of. 

Recovered  so  as  to  be 
able  to  walk  ;  alive  and 
well  2  years  later. 

Recurren  ce ;  metastases ; 
death. 

Recovered  and  able  to 
walk  ;  alive  and  well  5 
years  later. 

Recurrence ;  amputation 
of  leg;  died  of  metas- 
tases within  a  year. 

Recurrence  ;  metas- 
tases ;  death  within  2 
years. 

Gangrene  of  arm  ;  am- 
putation at  shoulder. 

Recurrence ;  removed 
-I-  6  in.  of  nerve,  9 
operations  in  all  ;  died 
within  3  years. 

Still  under  observation. 


Recovered  and  able  to 
walk  ;  lost  sight  of. 

Recurrence  ;  amputa- 
tion ;  death  from  metas- 
tases within  6i  months 
of  first  operation. 

Recurrence  ;  amputa- 
tion ;  alive  and  well  2 
years  later. 
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It  will  be  observed  from  the  above  facts,  that  the  great  sciatic 
nerve  is  that  most  frequently  involved  ;  that  removal  of  the  tumour 
along  with  a  portion  of  the  nerve  has  been  the  treatment  most 
commonly  practised  ;  that  while  recovery  of  the  nerve  functions 
after  this  procedure  has  been  remarkably  good,  recurrence  has  been 
the  rule  (in  cases  which  have  been  kept  long  enough  under  observa- 
tion), and  that  death  from  internal  metastases  has  occurred  in  the 
majority  of  these,  in  spite  of  secondary  amputation.  There  are  only 
two  cases  in  which  the  removal  of  the  tumour,  along  with  a  portion 
of  the  nerve  affected,  has  resulted  in  a  cure  of  two  or  more  years' 
duration.  We  may  therefore  conclude  that  while  conservative 
operations  have  been  successful  in  a  very  .small  proportion  of  the 
recorded  cases  of  malignant  neuroma  (analogous  to  the  results 
obtained  in  sarcomata  of  the  long  boucs  of  the  limbs),  that  the  best, 
and  in  the  majority  of  cases,  the  only  chance,  lies  in  early  and  high 
amputation  ;  the  rationale  of  this  treatment  being  that  we  have  not 
only  to  deal  with  a  sarcoma  of  pronounced  malignant  tendencies,  but 
with  one  which  spreads  upwards  along  the  interior  of  the  affected 
nerve  trunk.  There  will  remain  a  certain  numljer  of  cases  which  are 
unsuitable  for  amputation  or  any  other  major  operation,  and  in  which 
it  may  be  desired  to  mitigate  the  sufferings  of  the  patient.  This 
may  be  effected  by  division  or  resection  of  the  nerve  affected.  When 
it  is  impossible  to  do  this  above  the  tumour,  it  would  appear  to  be 
equally  satisftvctory  when  performed  below  the  tumour,  the  explana- 
tion being  that  the  chief  source  of  pain  concerns  those  fibres  which 
are  derived  from  the  peripheral  distribution  of  the  nerve,  and  which 
are  injuriously  pressed  upon  as  they  pass  through  the  tumour. 

The  occurrence  of  sarcomata  in  the  ganglionic  enlargements  of 
nerves  is  so  very  rare,  tliat  there  are  no  reliable  facts  concerning  them. 
There  is  recorded,  among  the  illustrative  cases  at  the  end  of  this 
chapter,  a  remarkable  case  of  what  appears  to  have  been  a  sarcoma  of 
the  Gasserian  ganglion,  quoted  from  Smith's  gi-eat  work  on  Neuroma. 
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INNOCENT  TUMOURS 

Abstract  of  Casks  which  have  come  undek  the  Author's 
Personal  Observation 

1.  Myxoma  of  tight  j^osterior  interosseous  net-ve  with  excessive 
pain  and  tenderness  over  tumour:  excision  of  tumour  : 
temporary  paresis  of  muscles  supplied  by  the  posterior 
interosseous :  recovery. 

T.  S.,  17,  apprentice  joiner,  Dumfries.  Recommenclecl  to  Professor 
Annandale  by  Dr  Thomson  of  Dumfries,  and  admitted  to  the  Royal 
Infirmary,  30th  November  1896. 

Of  healthy  antecedents,  he  began  to  suffer  two  years  ago,  without 
any  apparent  cause,  from  pain  and  tenderness  on  the  dorsal  aspect 
of  the  right  forearm.  The  pain  comes  on  of  itself,  or  on  hanging  the 
arm,  but  is  especially  excited  by  touching  the  sensitive  area.  He 
has  been  obliged  to  have  the  forearm  supported  in  a  sling,  because 
when  it  is  allowed  to  hang  the  pain  begins,  and  the  hand  becomes 
paralysed  so  that  he  is  unable  to  grasp  anything  for  some  little  time 
(half  an  hour)  afterwards.  Liniments  and  blisters  have  been  applied 
without  benefit,  and  he  has  had  to  give  up  his  work. 

On  admission  he  was  found  to  be  a  very  healthy  young  man,  and 
although  of  nervous  disposition,  there  was  no  suggestion  of  any 
hysterical  or  malingering  element  in  his  case.  On  the  dorsal  aspect 
of  the  right  forearm,  about  the  centre  of  its  middle  third,  there  was  an 
area  which,  when  touched  however  gently,  caused  him  intense  pain. 
There  was  no  visible  swelling  or  other  alteration  of  the  tissues.  On 
account  of  the  sensitiveness  on  handling,  nothing  could  be  learned 
from  palpation.  The  diagnosis  was  that  of  a  small  tumour  involving 
the  posterior  interosseous  nerve. 

Professor  Annandale,  on  the  3rd  December  1896,  made  a  longi- 
tudinal incision  over  the  sensitive  area,  and  having  displaced  the 
superficial  muscles,  exposed  the  posterior  interosseous  nerve  a  little 
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below  the  point  where  it  emerges  from  the  lower  border  of  the 
supinator  brevis  ;  the  nerve  was  the  more  easily  found  because 
it  was  partly  surrounded  by  a  soft,  fusiform,  greyish-red  tumour, 
about  the  size  of  an  almond.  The  tumour  was  shelled  out,  with- 
out apparently  injuring  the  nerve.  The  following  day  the  hand 
tended  to  droop,  and  he  was  unable  to  extend  the  fingers ;  the 
pain  had  entirely  disappeared.  There  was  retention  for  three 
days,  necessitating  the  use  of  the  catheter.  Three  weeks  after 
the  operation  he  was  still  unable  to  extend  the  ring  and  little 
fingers  completely.  Thereafter  his  recovery  was  quite  satis- 
factory, and  he  was  able  to  return  to  work.  Two  and  a  half 
years  later,  Dr  Thomson  of  Dumfries  kindly  reported  that  he 
was  in  good  health,  but  that  he  still  complained  now  and  then 
of  a  tired  numb  feeling  in  the  arm  after  a  hard  day's  work,  relieved 
by  holding  it  under  a  tap  of  cold  water. 

2.  Fibroma  of  left  external  saphenous  nerve  at  anhle,  very 
sensitive,  and  the  cause  of  pains  radiating  up  the  leg  and 
doim  to  the  little  toe:  excision  of  ttimour :  recovei'y. 

Miss  B.,  34,  housekeeper,  Edinl)urgh,  seen  with  Dr  Murdoch 
Brown,  20th  November  1897.  She  had  always  enjoyed  fair 
health.  The  present  trouble  began  a  little  over  three  years  ago 
with  severe  pains  on  the  outer  side  of  the  left  tendo-Achillis. 
About  six  months  later,  a  tumour  was  di.scovered  in  this  situa- 
tion ;  it  was  then  the  size  of  a  small  pea.  It  pained  her  at 
intervals,  and  especially  at  the  menstrual  periods.  During  the 
last  two  years,  the  tumour  has  grown  larger  and  has  become 
more  sensitive ;  when  handled,  the  pains  shoot  upwards  along 
the  outer  side  and  back  of  the  leg,  as  high  as  the  knee,  and 
downwards  towards  the  little  toe.  While  constitutionally  healthy, 
she  might  be  fairly  described  as  neurotic;  the  tumour  was  the 
size  of  an  almond,  was  subcutaneous,  in  the  groove  between  the 
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external  malleolus  and  the  tendo-Aclullis,  but  was  so  sensitive 
to  touch  that  she  would  scarcely  allow  one  to  handle  it.  The 
tumour  was  shelled  out  under  cliloroform  on  the  21st  November 
1897;  it  was  found  to  be  composed  of  a  solid,  firm,  glistening 
tissue,  made  up  of  fibres  arranged  in  whorls  with  spindle-shaped 
connective  tissue  corpuscles  between  them.  The  operation  was 
followed  by  complete  disappearance  of  the  symptoms. 

The  above  is  a  typical  example  of  what  was  formerly  called 
the  "painful  subcutaneous  tubercle." 

3.  Myxoma  of  posterior  branch  of  internal  cutaneous  nerve 
in  the  middle  of  the  left  forearm,  giving  rise  on  manipula- 
tion of  the  tumour  to  pains  shooting  up  and  down  the 
arm:  excision:  recovery. 
S.  H.,  32,  Hebrew  teacher,  Edinburgh.  Sent  to  me  by  Dr 
Norman  Walker,  15tli  May  1896.  He  had  noticed  a  small  swell- 
ing on  the  left  forearm  about  two  months  ago.  Three  weeks  ago 
it  became  very  sensitive,  so  that  when  anything  came  against  it, 
it  hurt  him,  and  the  pain  shot  up  and  down  the  arm.  His  general 
health  is  good,  but  he  is  inclined  to  magnify  slight  ailments.  On 
the  left  forearm,  about  the  centre  of  the  posterior  ridge  of  the 
ulna,  and  half  an  inch  to  the  radial  side  of  th(3  ridge,  there  is  a 
soft  movable  subcutaneous  tumour,  about  the  size  of  half  a  cherry. 
It  is  very  sensitive  to  pressure,  and  the  pain  shoots  up  and  down 
the  forearm.  I  excised  the  tumour  under  cocaine  ansesthesia  on 
the  15th  May  1896 ;  it  was  bluish-grey,  soft,  translucent,  and 
was  prolonged  at  either  end  into  the  nerve .  in  which  it  had 
originated ;  the  latter  was  cut  across  above  and  below  the  tumour. 
The  result  of  the  operation  was  unusual  in  so  far  as  he  suffered 
from  intense  pain  in  the  region  of  the  wound  for  a  period  of  forty- 
eight  hours,  during  which  time  he  was  unable  to  sleep.  He  then 
recovered  completely. 
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4.  Myxo-fibroma  of  lateral  cutaneous  branch  of  second  right 

intercostal  nerve,  the  seat  of  stinging  pains  in  the  tumour 
itself  and  shooting  down  the  inner  side  of  the  arm  to  the 
elbow  :  excision :  recovery. 

Mr  B.,  42,  farmer,  Millerhill.  Seen  with  Dr  Belasco,  1st 
December  1897.  About  two  years  ago  he  felt  a  stinging  pain  a 
little  below  and  to  the  outer  side  of  the  right  nipple  ;  he  thought  a 
bee  had  stung  him  under  his  clothes.  On  examination,  he  found  a 
small  lump  like  a  swan-shot,  and  on  handling  it  the  pain  recurred. 
It  was  always  very  sore  when  anything  came  against  it,  and  if  he 
rolled  over  on  to  it  in  bed  the  pain  wakened  him.  He  is  a  robust, 
healthy  man.  The  tumour  is  situated  below,  and  a  little  to  the 
outer  side  of  the  right  nipple  ;  it  is  subcutaneous,  movable,  and 
about  the  size  of  a  hazel-nut  He  literally  jumps  when  it  is 
compressed,  and  says  that  the  pain  shoots  down  the  inner  side  of 
the  arm  as  far  its  the  elbow.  I  excised  the  tumour  under  cocaine 
anaesthesia.  The  pains  disappeared  completely.  The  tumour  on 
section  was  found  to  belong  to  the  less  cellular  type  of  fibroma ; 
the  fibres  are  arranged  in  whorls  and  in  interlacing  bundles  ;  there 
arc  scattered  areas  of  myxomatous  degeneration. 

5.  Fibroma  of  lesser  intoiml  cutaneous  in  left  tipper  arm, 

sensitive,  causing  pains  which  shoot  doicn  the  arm,  and 
upwards  on  to  the  chest,  and  interfering  mth  the  tise  of  the 
arm  and  Jingers :  excision :  recovery. 

Mrs  I.,  housewife,  Edinburgh.  Admitted  9th  February  1893 
to  the  University  Clinical  Wards,  under  the  care  of  Professor 
Annandale.  She  has  always  been  healthy ;  she  is  the  mother  of 
five  children.  After  the  birth  of  her  last  baliy,  five  years  ago,  she 
had  eczema  of  the  left  forearm,  which  lasted  nine  months.  About 
four  years  ago  her  attention  was  drawn  to  a  small  lump  in  the  left 
upper  arm  by  acute  pain  set  up  when  anything  came  against 
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it.  The  iDaiii  radiated  down  the  limb.  The  lump  has  not 
increased  in  size  since  it  was  first  observed,  but  the  pains  have 
become  aesravated  so  as  to  interfere  with  the  use  of  the  arm, 
and  especially  of  the  fingers. 

On  admission  she  is  found  to  be  a  healthy  woman.  The  lump 
complained  of  is  about  the  size  of  a  small  walnut,  situated  on  the 
inner  aspect  of  the  left  upper  arm,  over  the  brachial  artery,  and  receiv- 
ing its  pulsation.  It  is  elliptical,  with  its  long  axis  in  the  line  of  the 
artery.  Jt  is  soft,  freely  movable  from  side  to  side,  and  extremely 
sensitive.  The  pain  shoots  down  the  arm  and  along  the  radial 
side  of  the  forearm  towards  the  thumb  ;  it  also  shoots  upwards 
on  to  the  wall  of  the  chest,  terminating  on  the  outer  side  of  the 
right  nipple.  Professor  Annandale  excised  the  tumour  under 
chloroform  on  the  15th  February  1893  ;  it  shelled  out  easily 
from  its  capsule,  the  latter  was  recognised  to  be  continuous 
above  and  below,  with  a  small  nerve  trunk.  Recovery  was  com- 
plete and  permanent. 

The  tumour  removed  was  a  flattened  ellipse,  moderately 
firm,  greyish  in  colour,  and  gelatinous  on  section.  Microscopi- 
cally, it  was  a  cellular  fibroma,  with  well-formed  blood-vessels, 
and  with  patches  of  myxomatous  degeneration.  It  resembled 
similar  tumours  from  other  situations,  i.e.  there  was  nothing 
to  indicate  its  origin  from  the  sheath  of  a  nerve,  unless  per- 
haps a  want  of  uniformity  in  the  arrangement  of  its  tissue 
elements. 

Illustrative  Cases  obtained  fbom  other  Sources 
Circumscribed  fibroma  of  ulnar  nerve :  excision  along  with  a 
'portion  of  nerve. 

H.  Braun  of  Leipzig  reports  a  case  of  fibroma  of  the  ulnar  nerve, 
in  which  4  cm.  of  the  latter  were  removed  along  with  the  tumour. 
After  stitching  the  divided  ends  of  the  nerve  there  remained  a  gap 
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of  r5  cm.,  which  was  bridged  over  with  several  strands  of  catgut. 
The  wound  healed  by  first  intention.  At  first  there  was  complete 
paralysis  in  the  area  of  the  divided  nerve  ;  later,  its  functions  were 
completely  restored. 

Circumsc7n.bed  fibroma  of  ulnar  nerve :  excision :  recovery. 

Fiuotti  records  the  case  of  a  railway  guard  aged  thirty-three,  who 
noticed  one  year  before,  after  a  trifling  injury,  the  appearance  of  a  pea- 
like tumour  immediately  above  the  internal  condyle  of  the  humerus, 
which  caused  him  pain,  especially  at  night.  The  tumour  was  easily 
shelled  out  after  splitting  the  sheath  of  the  ulnar  nerve. 

Circumsci'ihed  fibroma  of  sciatic  nerve :  excision :  recovery. 

Fiuotti  also  records  the  case  of  a  woman,  aged  twenty-six,  who 
began  to  sufi"er  two  and  a  half  years  before  from  pains  on  the  outer  side 
of  the  left  leg,  radiating  down  to  the  foot.  She  then  noticed  formica- 
tion and  pains  down  the  back  of  the  thigh  after  sitting  on  a  hard  chair. 
A  tumour  tlie  size  of  an  egg  was  discovered  at  the  upper  part  of 
the  thigh,  and  found  to  be  very  sensitive.  The  tumour  was  shelled 
out  and  found  to  be  a  hard  filiroma  growing  from  the  outer  .sheath  of 
the  sciatic  nerve  at  the  point  wlicre  the  latter  emerges  from  the 
lower  border  of  the  gluteus-raa.ximua.  The  patient  was  seen  a  year 
later,  and  was  found  to  be  quite  well. 

Blood  cyst  of  sciatic  nerve  :  excision  :  recovery. 

This  case  is  recorded  by  Surgeon  Lieut-Col.  Hatch.  A  healthy- 
looking  man,  aged  about  forty,  complained  of  a  tumour  at  the  back 
of  the  left  thigh,  of  ten  years'  duration.  At  first  it  gave  him  no  in- 
convenience. About  a  month  before  admission  to  hospital  it  became 
slightly  painful.  A  tumour  the  size  of  an  orange  was  found  at  the 
back  of  the  thigli  at  the  junction  of  the  middle  and  lower  third. 
The  skin  over  it  was  tense  and  shining.    The  swelling  was  globular. 
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firm,  smootli,  and  slightly  elastic,  very  movable  from  side  to  side 
but  not  np  and  down.  If  the  leg  was  Hexed,  the  tumour  could  be 
moved  more  readily.  The  limb  was  not  wasted.  Pain  was  felt  in 
the  tumour  and  down  the  leg  while  walking,  which  made  the  patient 
limp  a  little.  There  was  no  tingling  sensation.  The  femoral  glands 
were  not  enlai'ged.  The  flexor  muscles  were  evidently  superficial  to 
the  tumour,  and  were  spread  over  it  in  a  thin  layer.  All  the  organs 
were  healthy.  A  longitudinal  incision  five  inches  long  was  made 
over  the  tumour ;  the  flexor  muscles  were  dissected  ofi"  the  surface. 
The  tumour  was  slightly  lobulated  and  had  a  bluish  appearance ; 
towards  the  lower  end  a  yellow  spot  was  seen,  and  here  there  was 
slight  bulging.  Continuing  the  dissection  up  and  down,  the  swelling 
was  found  to  be  connected  with  the  sciatic  nerve  ;  a  few  veins  and 
nerve  fibrils  ramified  over  the  surface.  A  small  puncture  accidentally 
made  on  the  surface  allowed  pure  blood  to  escape  with  considerable 
force ;  the  opening  was  closed  with  forceps,  and  the  nerve  fibrils 
which  were  in  contact  with  the  surface  were  very  carefully  separated 
on  both  sides.  The  sac  was  then  completely  evacuated,  and  the  trunk 
of  the  nerve,  which  was  spread  out  on  its  deep  and  anterior  surface,  was 
defined  and  the  sac  removed  ;  a  skein  of  fibres,  having  been  cut  near 
the  upper  end  of  the  cyst,  was  sutured.  The  sac  had  a  thin  wall,  ap- 
parently continuous  with  the  sheath,  and  contained  pure  blood,  a  little 
fibrin,  and  hsematoidin  crystals.    Recovery  was  quite  satisfactory. 

Cyst  of  ulnar  nerve :  partial  ulnar  'paralysis :  evacuation  of 
cyst :  recovery  of  the  paralysis. 

Zum  Busch  records  the  case  of  a  man  aged  thirty,  who  had  a 
movable  fluctuating  tumour,  the  size  of  a  walnut,  situated  about 
three  fingers'  breadth  above  the  internal  condyle  of  the  right  arm, 
and  feeling  somewhat  like  an  enlarged  and  softened  lymph  gland. 
It  seemed  to  be  close  under  the  skin,  which,  however,  was  not 
adherent  over  it.    There  was  evidence  that  the  patient  had  had 
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in  early  childhood  some  fracture  about  the  elbow,  possibly  a 
T-shaped  fracture  of  the  lower  end  of  the  humerus ;  there  was 
likewise  a  history  of  some  injury  to  the  elbow  five  weeks  before. 
The  ulnar  nerve  could  be  felt  below  the  tumour,  and  seemed  to 
pass  into  it.  The  patient  complained  of  pain  in  the  neighbourhood 
of  the  tumour,  and  there  were  signs  of  paralysis  of  the  ulnar  nerve 
and  atrophy  in  the  hand  mu.scles  supplied  by  it.  An  operation 
was  performed,  and  the  tumour  was  found  to  be  a  smooth-walled 
cyst  containing  a  yellowish,  jelly-like  material  resembling  synovial 
fluid  ;  the  ulnar  nerve  formed  an  expansion  around  the  cyst  wall. 
The  cyst  wall  was  sponged  with  a  solution  of  corrosive  sublimate, 
and  the  wound  healed  by  first  intention.  The  patient  was  treated 
for  four  weeks  with  electricity  and  massage  ;  the  atrophy  dis- 
appeared, and  the  function  of  the  ulnar  nerve  was  restored,  so 
that  two  months  after  the  operation,  the  man  could  resume  his 
work  as  a  furniture  polisher. 

MALIGNANT  TUMOURS 

Abstract  of  Cases  which  have  come  under  the  Author's 
Personal  Observation 

1.  Large  spindle-celled  sarcoma  of  left  posterior  tibial  nerve, 
veiy  sensitive  on  liandling,  attended  with  severe  jyctins 
shooting  doivn  to  the  toes :  excision  of  tumour  along  with 
the  nerve  and  vessels  :  recurrence  locally  and  in  the  femoral 
glands :  amputation  of  leg  and  removal  of  glands :  rectir- 
rence  in  groin :  ecctensive  operation  for  its  removal :  general 
dissemination  of  sarcoma :  death. 

J.  F.,  29,  miner,  Bo'ness.  Admitted  to  the  Deaconess  Hos- 
pital, 20th  June  1895,  having  been  sent  to  me  by  Dr  Roderick 
Marshall. 
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The  patient  has  eujoyed  the  best  of  liealth  until  two  years  ago, 
when  he  began  to  suflfer  from  occasional  paius  in  the  region  of  the 
left  tendo-Achillis.  Six  months  later  he  noticed  a  swelling  on  the 
inner  side  of  the  tendon,  which  has  grown  slowly  but  steadily 
ever  since.  The  paius  have  also  become  more  frequent,  and  more 
severe,  and  latterly  have  interfered  with  sleep. 

He  is  a  spare  muscular  man,  of  a  nervous  and  excitable  dis- 
position, complaining  very  much  of  neuralgic  pains  in  the  left  leg 
and  foot  which  prevent  him  sleeping  at  night.  There  is  an  evident 
swelling  in  the  lower  half  of  the  leg  between  the  edge  of  the  tibia 
and  the  tendo-Achillis  ;  it  is  divided  into  an  upper  and  a  lower  half 
by  a  horizontal  depression  ;  it  extends  backwards  beneath  the  tendo- 
Achillis  ;  it  cannot  be  freely  handled  on  account  of  its  sensitiveness, 
but  it  appears  to  be  semi-solid,  and  it  can  only  be  moved  from  side 
to  side  within  very  narrow  limits  ;  the  surface  tissues  are  stretched 
over  it.  It  makes  him  limp  in  walking,  especially  if  the  feet  are 
bare.  The  local  appearances  were  quite  in  harmony  with  the  diag- 
nosis of  tubercular  tenosynovitis,  but  the  sensitiveness  and  pains 
which  had  been  specially  observed  by  Dr  Cattanach,  then  resident 
physician  to  the  hospital,  enabled  him  to  make  the  diagnosis  of 
tumour  involving  the  posterior  tibial  nerve. 

On  the  28th  June  1895  I  explored  the  tumour  by  a  free  incision, 
and  finding  it  sarcomatous,  removed  it,  along  with  the  posterior  tibial 
nerve  and  vessels ;  the  nerve  was  thickened  on  entering  the  tumour 
above  and  on  leaving  it  below ;  it  was  divided  well  beyond  the 
limits  of  the  growth.  The  wound  healed  rapidly,  and  he  went 
home  freed  from  his  pains  and  much  improved  in  health.  The 
disability  from  the  extensive  removal  of  the  nerve  was  less  than  was 
anticipated.  He  was  able  to  walk  quite  well  with  the  aid  of  a 
stick.  About  two  months  later  he  came  back  with  recurrence  in 
the  scar,  and  enlargement  of  the  femoral  glands.  Dr  Logan  Turner, 
who  was  taking  charge  of  the  wards  in  my  absence,  amputated  the 
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leg,  and  excised  the  mass  of  sarcomatous  glands  in  Scarpa's  triangle. 
After  an  interval  of  less  than  two  months,  during  which  time  he  had 
gained  in  weight,  there  was  again  a  mass  of  glands  in  the  groin. 
I  performed  a  very  extensive  operation  for  their  removal,  dividing 
Poupart's  ligament,  and  resecting  the  femoral  and  external  iliac 
veins.  He  then  went  down  the  hill  very  rapidly  with  symptoms 
of  secondary  growths  in  the  pleura  and  in  the  subcutaneous  tissue 
of  the  scalp  and  trunk,  and  died  six  and  a  half  months  after  the 
first  operation,  and  two  years  and  seven  months  after  the  original 
symptoms  of  the  di-sease.  Post-mortem  examination  revealed  dis- 
seminated nodules  of  sarcoma  in  the  pleura,  lungs,  heart  wall,  liver, 
kidneys,  retroperitoneal  glands,  and  in  the  sulxiutaneous  tissue. 

The  primary  tumour  was  an  irregularly  lobulated,  spindle- 
shaped  mass,  tapering  off  a])ove  and  below  into  the  nerve  with  which 
it  was  connected.  The  nerve  is  mnrkedly  thickened  where  it  joins 
and  where  it  leaves  the  tumour,  but  above  and  below  tbe.se  points  it 
rapidly  regains  its  normal  dimensions.  Between  the  two  poles  of 
tlie  tumour  the  nerve  is  not  recognisable  on  the  surface.  The 
tumour  has  an  apparent  capsule,  with  a  smooth,  shining  exterior. 
The  surface  is  nodular  and  uneven.  On  section,  the  tumour  is 
solid,  and  is  made  up  of  a  granular  friable  tissue  of  a  greyish-white 
colour.  On  microscopic  examination  it  is  found  to  be  a  vascular 
and  very  cellular  sarcoma ;  the  prevailing  type  is  the  large  spindle 
cell.  Tiiere  are  areas  of  hajmorrhage  and  of  degeneration.  In  trans- 
verse sections  the  displaced  and  partly  scattered  bundles  of  the 
posterior  tibial  nerve  are  seen  ;  they  are  mostly  at  the  periphery  or 
surface  of  the  tumour,  but  some  of  them  are  entirely  surrounded  by 
the  growth,  so  that  their  perineural  sheath  is  in  immediate  contact 
with  the  cells  composing  it.  In  a  limited  number  of  bundles  the 
perineurium  has  disappeared,  while  in  others  the  spindle  cells  of  the 
tumour  are  seen  replacing  the  nerve  fibres,  and  either  crowding  them 
to  one  side,  or  causing  their  actual  disappearance.    The  tendency 


ILLUSTRATIVE  CASES  OF 


would  appear  to  be  for  the  tumour  tissue,  after  it  has  made  its  way 
into  the  interior  of  a  primitive  bundle,  to  extend  itself  along  the 
bundle  and  within  its  perineurium  for  a  considerable  distance,  for 
there  may  be  the  appearance  of  an  intact  perineurium  entirely 
occupied  or  filled  with  sarcomatous  cells,  side  by  side  with  others 
entirely  occupied  by  nerve  fibres.  It  is  obvious,  therefore,  that 
the  enlargement  of  the  nerve  immediately  above  and  below  the 
tumour,  is  due  to  the  prolongation  of  the  sarcoma  tissue  within  the 
general  sheath  of  the  nerve,  and  not  only  between  the  primary 
bundles  of  nerve  fibres,  but  in  the  interior  of  the  bundles  them- 
selves, and  in  contact  with  and  replacing  the  nerve  fibres.  Sections 
of  the  trunk  of  the  nerve  above  the  tumour  show  that  while  the 
nerve  as  a  whole  presents  a  normal  appearance,  there  is  at  least 
one  large  primitive  bundle  which  may  be  regarded  as  the  seat  of 
degeneration,  inasmuch  as  the  endoneurium,  especially  around  the 
periphery  of  the  bundle,  is  considerably  increased  in  amount,  and  a 
proportion  of  the  nerve  fibres  have  disappeared. 


2.  Myxo- sarcoma  of  musculo-cutaneous  nerve  on  anterior 
aspect  of  left  leg :  removal  of  tumour :  local  recurrence : 
amputation  of  leg  :  recovery. 

J.  H.,  66,  widower,  colliery  overseer,  Dunfermline,  was  admitted 
1st  December  1896  into  the  University  Clinical  Wards,  Royal  Edin- 
burgh Infirmary,  under  the  care  of  Professor  Annandale.  He  had 
always  enjoyed  good  health  until  eight  months  ago,  when  he  felt  a 
sharp  pain  in  the  lower  part  of  the  left  leg.  Some  days  later  he 
noticed  a  lump  on  the  front  of  the  leg.  In  the  course  of  six  months 
it  had  gTown  to  the  size  of  a  man's  fist.  The  pains  originally  com- 
plained of  became  very  much  worse,  especially  during  the  night ; 
he  sometimes  had  to  get  out  of  bed  and  sit  on  a  chair  for  the 
greater  part  of  the  night.    The  pain  used  to  shoot  down  the  front 


SARCOMATA  OF  NERVES 


41 


of  the  leg  as  far  as  the  toes,  especially  the  great  toe  and  the  one 
next  to  it.  Dr  Bell  of  Dunfermline  removed  the  tunaour  eight  weeks 
ago,  but  after  a  period  of  relief  from  pain,  during  which  the  leg  felt 
numb,  the  tumour  grew  again. 

On  admission  he  was  found  to  be  a  robust,  well-preserved  man. 
There  is  a  linear  scar  six  inches  long  on  the  anterior  aspect  of  the 
left  leg,  adherent  to,  and  bulged  by  a  swelling  beneath  ;  the  swelling 
is  elliptical,  soft  or  semi-fluid,  fixed  to  its  surroundings,  as  well  as  to 
the  overlying  skin.  It  is  only  slightly  tender  on  pres.sure.  There  is 
none  of  the  old  pain  shooting  down  to  the  toes.  There  is  no  definite 
anaesthesia  such  as  would  correspond  with  the  removal  of  the  musculo- 
cutaneous nerve  at  the  first  operation.  The  diagnosis  was  made  of 
recurrent  sarcoma,  which  had  apparently  originated  in  the  musculo- 
cutaneous nerve. 

Professor  Annaudale  anipututod  t  he  leg  by  a  posterior  transfixion 
flap  at  the  level  of  the  tubercle  of  the  tibia.  On  dis.secting  the  limb 
after  its  removal,  the  tumour  was  found  to  be  very  soft  and  gelatinous, 
with  scattered  areas  of  haemorrhage  and  yellow  degeneration.  It  was 
adherent  to  the  overlying  skin,  and  it  infiltrated  the  adjacent  exten- 
sor communis  digitorum  and  extensor  hallucis  mu.scles.  Tlie  internal 
trunk  of  the  musculo-cutancous  nerve  was  traced  into  the  tumour 
which  it  entered  obliquely  about  one  inch  below  its  upper  rounded 
pole.  No  nerve  was  found  at  the  lower  pole  ;  it  had  evidently  been 
removed  at  the  firet  operation.  The  absence  of  any  motor  paralysis 
is  accounted  for  by  the  branches  to  the  peroneus  longus  and  brevis 
being  given  off"  above  the  level  of  operation.  The  other  nerves  of  the 
limb  were  normal.  The  microscopic  examination  of  the  tumour 
showed  it  to  be,  for  the  most  part,  a  typical  myxoma  ;  large  branch- 
ing, and  some  multinucleated  cells,  in  a  jelly-like  matrix,  with 
fairly  well-formed  blood-vessels  ;  here  and  there,  however,  the  cells 
were  more  numerous  and  more  closely  packed,  and  were  evidently  in 
a  stage  of  transition  to  sarcoma. 
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A  fortnight  after  tlie  patient  went  home,  he  was  admitted  to  the 
Cottage  Hospital  at  Dunfermline  under  the  care  of  Drs  Drysdale  and 
Tuke,  and  on  their  advice,  underwent  amputation  through  the  middle 
of  the  thigh.    Two  years  later,  he  was  known  to  be  alive  and  well. 

Fihro-sarcoona  of  the  right  brachial  plexus  above  and  below  the 
clavicle :  exploratory  operation :  gradual  increase  in  size. 

I.  M.,  girl,  aged  seventeen,  Edinburgh,  seen  at  her  own  home  with 
Dr  Graham,  16th  October  1898.  Apart  from  bilious  attacks,  she 
had  always  enjoyed  good  health.  About  two  years  ago,  she  began 
to  complain  of  pains  shooting  down  the  right  arm,  and  of  pain  in  the 
shoulder  on  fitting  on  a  new  bodice.  Two  months  later  she  accidentally 
noticed  a  lump  in  the  neck  just  above  the  right  collar-bone.  It  was 
not  sensitive  at  this  time.  She  attended  as  an  out-patient  at  a  hospi- 
tal, and  complained  of  the  pains  in  her  arm.  On  inquiry  as  to  the 
existence  of  any  lump,  she  showed  the  one  above  the  clavicle.  A 
series  of  blisters  were  applied  wdthout  benefit.  She  was  then  admitted 
to  the  hospital,  and  the  lump  in  the  posterior  triangle  which  was  sup- 
posed to  be  a  tubercular  gland,  was  explored  on  17th  June  1897.  A 
tumour  was  found  involving  the  cords  of  the  brachial  plexus ;  the  wound 
was  closed.  She  was  relieved  from  pains  for  over  two  months  ;  they 
then  returned  and  have  become  more  severe,  being  always  worse  at 
night,  so  that  she  has  to  get  up  from  her  bed  and  walk  about  the  room. 
Although  the  tumour  has  increased  in  size,  her  general  health  remains 
excellent.  When  I  saw  her  on  16th  October  1898,  sixteen  months 
after  the  exploring  operation,  and  two  years  from  the  first  onset  of 
symptoms,  she  presented  a  tumour  which  projected  above  and  below 
the  right  clavicle ;  the  upper  and  more  prominent  portion  was  about  the 
size  and  shape  of  a  lemon,  and  there  was  a  wide  irregular  scar  in  the 
overlying  adherent  skin  ;  the  portion  of  the  tumour  below  the  clavicle 
was  more  recent  and  less  prominent.  She  objects  to  any  handling  of 
the  tumours.    When  gently  pressed,  the  pains  shoot  down  to  the 
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elbow,  when  pressed  firmly  they  shoot  down  to  the  fingers,  and 
especially  to  the  thumb.  These  pains  differ  from  those  which  come 
on  of  themselves  ;  the  latter  are  less  severe,  they  only  extend  to  the 
middle  of  the  forearm,  and  very  occasionally  to  the  thumb,  and  are 
relieved  by  inclining  the  head  to  the  affected  side,  and  raising  the 
elbow  with  the  other  hand.  Movements  of  the  arm  above  the  level 
of  the  shoulder,  such  as  dressing  her  hair,  excite  the  pains,  so  that 
she  may  have  to  stop  in  the  middle  of  it 

Palpation  of  the  tumours  is  unsatisfactory,  as  even  light  touching 
of  the  skin  over  them  causes  pain.  The  upper  tumour  occupies  the 
entire  supra-clavicular  space  from  the  sterno-mastoid  to  the  trapezius  ; 
it  dips  in  deeply  beliind  the  former  to  the  transverse  processes  of  the 
sixth  and  seventh  cervical  vertebne.  It  is  quite  fixed  and  matted 
to  the  surrounding  tissues.  It  appears  to  be  ela.stic  or  semi-fluid  in 
consistence.  The  tumour  below  the  clavicle  is  quite  as  large  as  the 
upper  one  ;  being  beneath  the  pectoral  muscles  it  is  best  felt  from 
the  axilla,  as  a  fixed,  solid  tumour  ;  it  is  distinctly  less  sensitive  and 
can  be  handled  more  freely. 

The  superficial  veins  are  dilated  all  over  the  region  of  the 
shoulder.  There  is  no  apparent  atrophy  of  the  muscles  of  the 
shoulder  or  arm.  Her  usual  attitude  is  one  of  left  doreal  scoliosis, 
with  the  right  shoulder  considerably  higher  than  the  left ;  it  is 
evidently  assumed  to  relax  the  parts  in  the  posterior  triangle, 
especially  the  trapezius  and  levator  anguli  scapulfe.  The  other  nerve 
trunks  of  the  body  are  healthy.    There  are  no  skin  lesions. 

She  was  seen  again  on  25th  August  1899.  Her  general  health 
is  almost  the  same ;  she  thinks  she  is  more  easily  tired  ;  the  pams 
trouble  her  as  before  ;  she  cannot  raise  the  elbow  to  the  level  of  the 
shoulder.  The  tumour  above  the  clavicle  has  not  changed  ;  that 
below  the  clavicle  is  much  larger,  more  hemispherical,  and  the  sub- 
cutaneous veins  over  it  are  more  prominent.  Both  tumours  are 
quite  as  sensitive  as  before. 
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Cases  Abstracted  prom  other  Sources 

Large  fibrosarcoma  of  the  sciatic  nei-ve:  removal:  recovery. 

Mr  James  Berry,  of  the  Royal  Free  Hospital,  London,  reports  the 
case  of  a  woman  aged  nineteen,  who  had  noticed,  eighteen  months 
before,  a  tumour  the  size  of  an  egg  on  the  posterior  aspect  of  the 
left  thigh ;  eleven  months  later  she  experienced  slight  pain  and 
numbness  on  sitting.  The  patient  began  to  lose  flesh  as  the  tumour 
increased  in  size.  The  tumour  extended  from  the  level  of  the 
trochanter  to  just  above  the  knee  joint.  Its  upper  part  was  covered 
with  the  hamstring  muscles  ;  it  was  tender  on  pressure.  The  motor 
functions  were  normal.  The  tumour  was  freely  exposed  by  division 
of  the  overlying  tissues  ;  the  great  sciatic  nerve  was  entirely  sur- 
rounded by  it ;  the  hamstrings  were  infiltrated  at  the  upper  part, 
and  were  extensively  removed.  Four  inches  of  the  nerve  were 
removed  along  with  the  tumour,  and  as  it  was  impossible  to  bring 
the  divided  ends  together,  they  were  cut  short  above  and  below.  The 
growtli  with  the  muscles  attached,  weighed  6^  lbs.  Microscopic 
examination  showed  it  to  be  a  fibro-sarcoma.  The  wound  healed 
well.  The  limb  was  at  first  quite  powerless  below  the  hip  joint,  but 
she  recovered  tlie  power  of  flexing  the  knee  by  the  sartorius  ;  sensa- 
tion was  intact  along  the  inner  aspect  of  the  leg  and  heel ;  the  rest 
of  the  foot  and  the  outer  part  of  the  leg  were  insensitive.  A  fort- 
night later,  sensation  had  returned  except  on  the  outer  aspect  of  the 
leg.  A  gutta-percha  splint  was  applied  to  prevent  foot-drop.  She 
was  able  to  walk  with  crutches,  and  later  with  the  aid  of  a  stick,  and 
finally  without  any  assistance.  The  patient  was  afterwards  lost 
sight  of  Mr  Berry  remarks  on  the  slight  amount  of  pain  caused 
by  the  tumour,  and  on  the  comparatively  slight  degree  of  malignancy 
which  it  presented. 
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Fibrosarcoma  myxomatodes  of  the  sciatic  nerve:  removal: 
recovery. 

BobrofF  removed  this  tumour  along  with  12  cm.  of  the  nerve  from 
a  man  aged  fifty-five.  The  initial  disability  of  the  limb  recovered 
to  such  an  extent  that  two  years  later  he  was  able  to  use  the  limb 
very  satisfactorily. 

Spindle-celled  sarcoma  of  left  sciatic  nerve:  excised  with  a 
portion  of  the  nerve :  recurrence  of  the  growth  and  in- 
ternal metastases. 

Edwin  Goldmann  of  Freiburg,  reports  the  case  of  a  woman 
aged  twenty-eight,  who  had  noticed  a  tumour  in  the  left  thigh  six 
months  before,  and  who  also  complained  of  severe  pains  shooting 
down  to  the  foot.  The  tumour  was  as  large  as  an  orange,  and  was 
painful  on  pressure.  When  the  hip  was  flexed  while  the  knee 
was  extended,  she  suffered  severe  shooting  pain.  The  tumour 
was  removed  by  Kraske,  along  with  a  portion  of  the  .sciatic  nerve, 
the  fibres  of  which  were  spread  out  over  its  surface.  After  the 
operation  the  patient  could  still  flo.x  the  knee  ;  the  leg  and  foot  were 
completely  paralysed.  There  was  anaesthesia  on  the  outer  aspect  of 
the  leg,  the  inner  and  under  surface  of  the  foot,  and  over  the 
greater  part  of  the  dorsum  of  the  foot.  Rapid  and  painless  re- 
currence took  place,  which  was  removed  by  operation.  The  tumour 
again  recurred,  and  the  general  health  failed  in  a  way  suggestive 
of  metastases  in  the  internal  organs. 

The  tumour  was  found  to  be  a  spindle-celled  sarcoma,  originating 
in  the  endoneurium  of  two  of  the  nerve  bundles,  the  fibres  of  which 
were  almost  completely  atrophied.  The  other  nerve  bundles  were 
normal ;  the  general  perineurium  of  the  nerve  formed  a  capsule  for 
the  tumour. 
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The  two  cases  which  follow,  are  reported  by  Dr  George  H. 
Hume,  of  Newcastle-OD-Tyne. 

Fibrosarcoma  of  the  left  sciatic  nerve :  excised  along  with  a 
'portion  of  the  nerve :  patient  lost  sight  of. 

A  man  aged  twenty-four  had  noticed  a  lump  in  the  back  of  his 
thigh  for  five  months.  There  was  a  good  deal  of  pain  below  the  knee 
and  in  the  foot,  so  aggravated  at  night  as  to  prevent  sleep.  There 
was  no  impairment  of  motion  or  loss  of  sensibility.  The  tumour 
was  easily  shelled  out,  and  was  removed  along  with  the  nerve  from 
just  below  the  buttock  to  the  upper  part  of  the  ham  (in  all  six  inches 
of  the  nerve).  The  nerve  was  distinctly  thickened  above  and  below 
the  tumour,  as  if  it  were  infiltrated  with  the  tissue  of  the  tumour. 
The  wound  healed  rapidly,  and  in  a  month  the  patient  was  able  to 
walk  about  without  any  support.  When  seen  six  months  later,  the 
foot  had  a  smooth  blue  aspect,  the  limb  was  sensibly  colder  than  the 
other,  and  was  a  good  deal  wasted.  There  were  two  small  trophic 
ulcers  on  the  outer  border  of  the  foot.  In  spite  of  the  complete 
paralysis  of  all  the  muscles  below  the  knee,  his  gait  was  astonish- 
ingly firm.  The  ability  to  walk  depended  entirely  on  the  extensors 
of  the  knee,  the  limb  below  the  knee  playing  the  part  of  a  mechani- 
cal support.  There  was  loss  of  sensibility  below  the  knee  except 
along  the  back  of  the  leg,  and  on  the  inner  side  of  the  leg  and  foot. 
The  subsequent  history  of  the  patient  is  unknown. 

Small  round-celled  sarcoma  of  internal  popliteal  nerve :  exci- 
sion along  ivith  three  and  a  half  inches  of  the  nerve: 
complete  recovery  of  motion  and  sensation. 

A  miner,  aged  forty,  had,  for  a  period  of  four  mouths,  noticed 
occasional  shooting  pains  down  the  outer  side  of  the  right  leg 
while  at  work,  especially  on  forcibly  bending  or  stretching  the 
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knee.  He  discovered  a  lump  in  the  popliteal  space  a  few  weeks 
ago.  Pressure  on  the  tumour  caused  shooting  pains  down  the 
leg.  At  the  operation,  the  tumour  was  found  to  be  a  sarcoma 
growing  from  the  internal  popliteal  nerve ;  the  explanation  of  the 
pain  shooting  down  the  outer  side  of  the  leg  was  found  to  be 
that  the  short  saphenous  nerve  was  tightly  stretched  over  the 
tumour.  The  length  of  the  interna)  popliteal  nerve  removed  with 
the  tumour  amounted  to  three  and  a  half  inches.  The  wound 
healed,  and  the  man  returned  to  work.  He  was  able  to  extend 
the  foot  at  the  ankle  by  the  gastrocnemius,  innervated  from  the 
internal  popliteal  above  the  point  of  division  at  the  operation. 
He  walked  with  a  slight  limp.  There  were  several  large  blood 
spaces  in  the  tumour.  The  patient  was  seen  again  five  years 
later ;  the  motor  and  sensory  functions  had  entirely  recovered. 


Fihro-scn'cmna  of  digital  branch  of  the  internal  plantar  nerve: 
Cliopart's  amputation :  local  recurrence :  amputation  of 
leg :  death  from  n}efastase.'<  in  lungs. 

Herczel  reports  the  case  of  a  lady  aged  twenty-eight,  who  had 
suffered  for  ten  montlis  from  severe  pains  in  the  right  great  toe ; 
eight  months  later  there  was  some  swelling.  Professor  Czerny 
diagnosed  a  periosteal  sarcoma  involving  the  plantar  nerve,  and 
amputated  through  the  mid-tarsal  joint.  The  tumour  was  found 
to  originate  in  the  first  digital  branch  of  the  internal  plantar  nerve, 
the  latter  being  fusiformly  enlarged  at  a  distance  of  4  cm.  from  its 
entrance  into  the  tumour,  and  also  where  it  leaves  the  tumour. 
Microscopical  examination  showed  it  to  be  a  fibro-sarcoma,  here 
and  there  undergoing  myxomatus  degeneration,  causing  extensive 
disappearance  of  the  nerve  fibres. 

A  few  months  after  the  mid-tarsal  amputation  there  were 
evidences  of  recurrence,  and  the  limb  was  removed  at  the  upper 
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third  of  the  leg;  although  the  amputation  was  performed  through 
healthy  tissues,  the  patient  died  of  secondary  growths  in  thii  lungs 
less  than  a  year  from  the  first  operation. 

Myxo-fihroma  of  left  sciatic  nerve :  excision  of  tumour  along 
loith  five  inches  of  the  nerve :  local  recurrence  as  spindle- 
celled  sarcoma,  and  death  from  internal  metastases. 

Dr  Sydney  Coupland  reported  this  case  for  Dr  Daniel  Balding 
at  the  Pathological  Society  of  London.  A  farm  labourer,  aged 
thirty-four,  had  for  three  years  complained  of  pain  in  the  left  leg, 
and  one  year  before  he  noticed  a  swelling  on  the  back  of  the  thigh 
about  three  inches  above  the  knee.  The  tumour  was  not  very  tender, 
but  the  pains  in  the  leg  prevented  him  from  working. 

It  was  removed  along  with  five  inches  of  the  nerve.  The  tumour 
measured  three  inches  long  by  one  and  a  half  inches  wide,  and  was 
enclosed  in  an  ill-defined  fibrous  capsule,  continuous  at  either  end 
with  the  sheath  of  the  sciatic  nerve.  A  few  fibres  of  the  nerve  were 
spread  over  the  surface  of  the  tumour ;  the  greater  number  were 
collected  into  one  large  bundle.  It  was  considered  to  be  a  fibro- 
myxoma. 

The  condition  of  the  limb  six  months  after  the  operation  was 
as  follows  : — the  knee  is  semi-flexed,  but  movement  of  the  joint 
is  preserved ;  there  is  no  movement  at  the  ankle ;  the  foot  is 
inverted,  and  the  toes  pointed  ;  the  muscles  of  the  leg  are  wasted ; 
walking  (with  crutches)  produces  oedema  of  the  leg  and  lower 
third  of  the  thigh.  There  is  loss  of  sensibility  on  the  back  of  the 
leg  and  sole  of  the  foot. 

At  this  time,  i.e.  six  months  after  the  operation,  there  were 
already  signs  of  local  recurrence ;  a  tumour  formed  and  gradually 
increased  in  size.  He  died  within  two  years  of  secondary  growths 
in  the  left  pleura  and  posterior  mediastinum.    The  recurrent  tumour 
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in  the  thigh  occupied  the  lower  six  inches  of  the  divided  sciatic 
nerve,  the  fibres  of  which  are  spread  out  over  the  upper  part  of 
the  growth.  The  external  popliteal  nerve  presented  a  fusiform 
swelling  or  tumour,  one  and  a  half  inches  below  the  cut  end  of 
the  nerve,  the  swelling  being  an  inch  in  length.  The  recurrent 
and  secondary  growths  were  of  the  type  of  a  spindle-celled 
sarcoma. 

Fibrosarcoma  of  the  inght  median  nen^e  in  the  upper  arm:  exci- 
sion of  the  tumour  along  with  a  portion  of  the  nerve  and  of 
the  brachial  artery :  gangrene  of  arm  :  amputation. 

Dr  Kricge  of  Strassburg,  records  the  case  of  a  girl  aged  nineteen, 
who  had  noticed,  six  months  before,  a  tumour  at  the  lower  part 
of  the  right  axilla.  It  grew  rapidly  to  the  size  of  a  man's  fist, 
and  was  then  excised.  At  the  operation,  it  was  found  to  involve 
the  median  nerve,  and  to  be  so  adherent  to  the  brachial  artery 
that  the  latter  vessel  had  to  be  ligatured.  This  was  followed  by 
gangrene  of  the  arm,  neces.sitating  amputation  at  the  shoulder. 
One  half  of  the  tumour  was  surrounded  by  the  separated  bundles 
of  the  median  nerve.  There  were  several  large  cystic  cavities 
in  the  interior  of  the  growth,  which  was  found  on  microscopical 
examination  to  be  a  spindle-celled  fibro-sarcoma.  A  very  small 
number  of  completely  dissociated,  and  partially  degenerated  nerve 
fibres  were  seen  running  through  the  tumour  substance. 

Spindle-celled  sarcoma  of  the  right  sciatic  nerve:  excision: 
recurrence:  nine  operatiom  altogether :  death  from  meta- 
stases. 

Finotti  records  the  case  of  a  man  aged  twenty-six,  who  had 
noticed,  one  year  before,  a  painful  tumour  in  the  back  of  the  right 
thigh  about  the  size  of  an  egg.    Motion  and  sensation  were  normal. 
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The  tumour  was  shelled  out  from  the  sheath  of  the  nerve  and 
found  to  be  a  spindle-celled  sarcoma,  originating  in  the  endo- 
neurium.  Three  months  later  a  second  operation  was  required  for 
recurrence  of  the  growth  ;  in  order  to  remove  it,  six  inches  of  the 
nerve  had  to  be  sacrificed.  Altogether,  nine  operations  were  per- 
formed, each  one  more  difficult  than  the  preceding,  the  patient 
ultimately  dying  of  metastases,  a  little  more  than  three  years  after 
the  original  operation. 

Sarcoma  of  the  external  popliteal  nerve  :  excision  of  the  tumour 
along  with  a  portion  of  the  nerve. 

Dr  A.  G.  Gerster  of  New  York,  records  the  case  of  a  man  aged 
fifty,  who,  after  a  history  of  three  years  of  pain  in  the  right  thigh 
and  leg,  with  the  gradual  development  of  a  small  tumour  in  the 
popliteal  space,  had  come  under  his  care  in  September  1894.  The 
tumour  was  the  size  of  an  English  walnut,  and  was  very  tender  on 
pressure,  the  pain  shooting  down  to  the  foot.  The  peroneal  muscles 
were  atrophied  and  presented  the  reaction  of  degeneration.  Sensi- 
bility to  touch  and  temperature  were  only  slightly  diminished. 
The  tumour  was  removed  along  with  a  portion  of  the  nerve,  the 
fibres  of  the  latter  passing  directly  through  the  former.  The  ends 
of  the  nerve  were  stitched  together.  No  return  of  function  was 
noted  when  the  patient  was  exhibited  three  weeks  later. 

Rapidly    growing    tumour    {sarcoma  f)    of  the  Gasserian 
ganglion :  excruciating  neuralgia :  death. 

This  case  is  recorded  by  E.  W.  Smith. 

"In  the  year  1836,  an  emaciated  and  unhealthy-looking  female, 
about  forty  years  of  age,  was  admitted  into  the  Richmond  Hospital, 
under  the  care  of  Dr  Hutton,  complaining  of  neuralgia  of  the  right 
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side  of  the  face.  She  stated  that  the  pain  had  commenced  several 
months  previously,  had  gradually  increased  in  severity,  and  had 
now  become  almost  insupportable ;  she  had  lost  flesh,  her  sleep  was 
broken,  and  her  appetite  had  failed.  Her  countenance  indicated 
extreme  suffering  ;  the  pain  (which,  although  subject  to  exacerba- 
tions, never  altogether  ceased),  was  accurately  limited  to  the  right 
side  of  the  face  and  forehead,  and  when  indicating  the  situations  in 
which  it  was  most  severe,  the  patient  marked  with  her  finger  the 
course  of  the  branches  of  the  fifth  nerve,  and  more  especially  the 
point  of  exit  of  the  superior  maxillary  from  the  infra-orbital  foramen. 
Her  sufferings  were  so  much  increased  by  mastication  that  she  ate 
but  little,  and  speaking  aggravated  the  pain  to  such  a  degree,  that 
she  always  remained  silent,  unless  when  interrogated,  and  even  upon 
these  occasions  she  frequently  replied  by  signs.  She  had  no  respite 
from  suff'ering  during  the  day,  and  at  night  sleep  seldom  came  to 
her  relief,  nor  did  any  of  the  numerous  remedies  employed  succeed 
in  aff'ording  even  temporary  ease.  After  having  endured  more  severe 
and  more  uninterrupted  pain  than  I  had  ever  witnessed  in  any  other 
instance,  death  terminated  her  protracted  agonies,  four  months  sub- 
sequent to  her  admission  into  the  hospital. 

"  Autopsy. — When  the  cranium  was  opened  and  the  brain 
removed,  a  tumour  was  seen  in  the  right  division  of  the  spheno- 
temporal  fossa  ;  it  was  somewhat  of  the  form  and  size  of  a  walnut, 
and  occupied  the  position  of  the  Gasserian  ganglion  ;  it  extended 
across  the  inner  extremity  of  the  great  wing  of  the  sphenoid  bone, 
as  far  forwards  as  the  foramen  lacerum  orbitale,  and  was  covered  by 
the  superficial  lamina  of  the  dura  mater,  which  was  attenuated  to  a 
remarkable  degree.  The  trunk  of  the  fifth  nerve  appeared  to  enter 
the  posterior  part  of  the  tumour ;  the  interior  of  which,  however, 
presented  no  trace  of  nervous  structure  ;  the  ophthalmic  division 
crossed  the  anterior  part  of  its  superior  surface  ;  the  superior  maxil- 
lary emerged  from  it  at  the  foramen  rotundum  ;  and  the  third 
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division  seemed  to  be  identified  with  a  remarkable  prolongation  of  the 
tumour,  which  passed  tlirough  the  foramen  ovale,  the  circumference 
of  which  was  increased  to  more  than  double  its  natural  extent." 

The  surfece  of  the  petrous  portion  of  the  temporal  bone,  which 
supported  the  posterior  part  of  the  tumour,  was  absorbed,  as  well  as 
the  superior  wall  of  the  horizontal  portion  of  the  carotid  canal ; 
between  this  rough  and  denuded  portion  of  the  bone  and  the  deep 
surface  of  the  tumour  ran  the  Vidian  nerve,  which  throughout  its 
whole  course  was  much  larger  than  natural.  The  tumour  was  solid 
and  of  uniform  consistence  ;  its  section  exhibited  a  cellular  structure, 
without  any  trace  of  nervous  tissue  ;  nerve  fibres  could,  however,  by 
the  assistance  of  the  microscope,  be  seen  upon  various  parts  of  its 
surface.  The  non-ganglionic  portion  of  the  nerve  was  compressed, 
but  not  enlarged." 


CHAPTER  IV 


DIFFUSE   OR  GENERALISED  NEURO- 
FIBROMATOSIS 

(v.  Recklinghausen's  Disease) 

ELEPHANTIASIS  NERVORUM  (Bruns) 

In  contrast  to  the  solitary  tumours  of  nerves,  the  pathological  and 
clinical  status  of  which  has  been  defined  in  the  preceding  chapters, 
we  find  considerable  difficulty  in  defining  the  diffuse  connective- 
tissue  overgrowths  related  to  nerves,  for  these  embrace  a  number 
of  lesions,  aff"ecting  the  skin  as  well  as  the  nervous  system,  which 
are  capable  of  assuming  very  diflerent  forms,  of  occurring  in  com- 
bination or  independently  of  each  other,  and  which,  although 
presenting  many  analogies  with  tumours,  are  to  be  regarded  as 
being  rather  of  the  nature  of  hypertrophies  and  hyperplasias. 

By  far  the  best  known  meml)ers  of  this  complicated  group  are 
the  so-called  multiple  neuromata,  wliich  were  long  regarded  as 
multiple  independent  tumours  of  nerves,  and  as  being  analogous 
to  multiple  tumours  of  bone  or  of  fat.  Further  observation  has 
shown  that  what  appear  to  be  independent  tumours  are  really 
local  exaggerations  of  a  diff'use  or  generalised  overgrowth  of  the 
connective  tissue  sheaths  of  the  nerves  (neuro-fibromatosis),  so  that 
they  can  no  longer  be  regarded  as  tumours  in  the  strict  sense  of 
the  term. 

The  less  well-known  and  very  characteristic  plexiform  neuroma 

has  likewise  lost  its  independence,  and  must  be  included  in  this 

group,  for  it  has  been  shown  to  be  the  result  of  a  localised  fibro- 
sa 
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matosis  following  the  distribution  of  a  particular  nerve  or  nerve 
plexus  ;  its  etiological,  structural  and  pathological  relationships  are 
very  similar  to  the  generalised  form  of  the  disease. 

What  has  been  called  by  Garr^,  "secondary  malignant  neuroma," 
necessarily  belongs  to  this  group,  because  it  is  the  result  of  the 
sarcomatous  transformation  of  one  or  other  of  the  preceding  types. 

The  limits  of  the  group  have  been  further  extended  by  the 
inclusion  of  certain  lesions  of  the  skin,  the  connection  of  which  with 
the  nervous  system  had  for  a  long  time  remained  unsuspected. 
The  most  important  addition  under  this  head  is  the  Molluscum 
Fibrosum,  or  skin  fibroma,  the  nerve  origin  of  which  was  demon- 
strated by  von  Kecklinghausen  in  1882  ;  his  observations  showed 
that  the  molluscum  fibrosum  was  essentially  a  fibromatosis  of  the 
terminal  filaments  of  the  cutaneous  nerves,  and  that  it  was  fre- 
quently associated  in  the  same  individual  with  connective  tissue 
overgrowths  of  the  trunks  of  nerves. 

From  the  more  exuberant  forms  of  molluscum  fibrosum,  it  was 
an  easy  step  to  recognise  the  nerve  origin  of  certain  forms  of 
Elephantiasis,  and  especially  those  of  congenital  origin,  which  are 
to  be  regarded  as  a  more  extensive  and  uniform  overgrowth  of 
tissue  of  one  or  other  part  or  segment  of  the  body,  occurring 
independently,  or  in  association  with  plexiform  neuroma,  or  with 
the  more  generalised  fibromatosis  of  the  nerve  trunks. 

The  occurrence  of  excessive  pigmentation  of  the  .skin,  not  only  in 
relation  to  cutaneous  tumours,  and  to  elephantiasis,  but  in  associa- 
tion also  with  the  generalised  disease  in  the  trunks  of  nerves,  has 
still  further  added  to  the  list  of  morbid  conditions  included  in  the 
group  at  present  under  consideration  ;  these  may  be  arranged  in 
tabular  form  as  follows  : — 

1.  Multiple  n  euro-fibromata — Generalised  neuro-fibromatosis. 

2.  Plexiform  neuro-fibroma — Plexiform  neuro-fibromatosis. 

3.  Molluscum  fibrosum — Cutaneous  neuro-fibromatosis. 
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4.  Elephantiasis  neuromatosa. 

5.  Pigmentations  of  the  skin  associated  with  neuro-fibromatosis. 

6.  "  Secondary  malignant  neuroma,"  being  the  sarcomatous 
transformation  of  one  or  other  form  of  neuro-fibromatosis. 

The  difficulty  of  giving  a  systematic  description  of  these  lesions 
is  much  increased  by  the  fact  that  they  may  occur  independently  of 
each  other,  or  in  every  possible  combination,  and  that  they  overlap 
and  run  insensibly  into  one  another.  There  is  not  even  a  good 
general  name  for  the  group  which  will  include  all  its  members, 
unless  we  adopt  that  suggested  by  certain  French  authors,  viz. — 
"  von  Recklinghausen's  Disease,"  or  that  suggested  by  Bruns, 
"  Elephantiasis  Nervorum."  We  shall  describe  the  individual 
lesions  separately  in  the  first  instance. 

I.— GENERALISED  NEURO-FIBROM.\TOSIS. 
MULTIPLE  NEURO-FIBROMATA 

The  clinical  and  post-mortem  records  of  this  remarkable  disease 
are  so  numerous  and  so  exhaustive,  that  there  is  no  want  of  material 
upon  which  to  base  our  description.  The  bibliography  of  multiple 
neuroma  is  truly  an  cmharrns  dc  richcsses.  There  is  general  agree- 
ment among  authors  regarding  the  main  points  of  the  disease  ;  dis- 
cussion has  long  waged,  however,  concerning  the  behaviour  and  fate  of 
the  nerve  fibres,  and  concerning  the  origin  and  nature  of  the  lesion. 

The  pathological  anatomy  of  the  generalised  neuro-fibromatosis 
may  be  considered  under  the  following  heads  : — 

1.  The  external  characters  of  the  affected  nerve  trunks  and 
ganglia. 

2.  The  changes  observed  in  transverse  and  longitudinal  sections 
of  the  nerves. 

3.  The  structure  and  the  seat  of  the  fibromatosis. 

4.  The  changes  in  the  nerve  fibres  involved  by  the  fibromatosis. 
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5.  The  distribution  of  the  fibromatosis  iu  the  -cerebro-spinal 
nerves. 

6.  Intramuscular  fibromatosis. 

7.  Cutaneous  fibromatosis. 

8.  The  fibromatosis  in  the  sympathetic  nerves  and  ganglia 

Pathological  Anatomy 

The  external  characters  of  the  affected  nei^ve  trimks  and 
ganglia. 

These  have  been  very  fully  described  and  illustrated  in  R.  W. 
Smith's  famous  Memoir,^  from  which  one  of  the  accompanying 
figures  has  been  copied.  The  nerves  are  not  only  the  seat  of  the 
most  remarkable  multiplicity  of  apparent  tumours,  but  are  difi"usely 
and  unequally  thickened — it  may  be  throughout  their  whole  course, 
from  their  origin  in  the  brain  or  spinal  cord  to  their  terminations  in 
muscle  and  in  skin,  or  it  may  be  only  at  points  along  their  course. 
So  far  as  the  tumours  are  concerned,  they  resemble  in  many  respects 
the  true  circumscribed  tumours  of  nerve  trunks  described  in  the 
preceding  chapter.  They  vary  in  size  from  the  most  minute 
elliptical  thickenings  of  the  nerves,  up  to  tumour  masses  measuring 
a  foot  in  length,  and  a  foot  and  a  half  in  circumference.  They  are 
oval,  elliptical,  or  spherical  in  shape.  They  are  encapsulated  by 
the  external  sheath  of  the  nerve  trunk  to  which  they  belong. 
They  may  be  loosely  held  within  their  capsule,  and  shell  out 
readily  when  the  latter  is  divided,  or  they  may  be  more  or  less 
adherent,  so  that  portions  of  the  tumour  tissue  are  liable  to  be 
left  behind  on  attempting  to  enucleate  the  tumour  from  its  capsule. 

^  Smith's  preparations  are  now  in  the  possession  of  the  Royal  University 
of  Ireland.  Through  the  kindness  of  Sir  James  Meredith,  the  secretary,  and 
Dr  Adoney,  the  curator,  I  was  enabled  to  examine  Smith's  preparations  and 
casts  on  the  occasion  of  a  recent  visit  to  Dublin. 


FLATE  II. 


Tumour  of  left  great  sciatic  nerve  (length,  11  inches  ;  breadth,  10  inches). 
(From  one  of  R.  W.  Smith's  cases  of  generalised  nenro-fibromatosis.) 


PLATE  III. 


The  left  great  and  small  sciatic  nerves  from  one  of  the  author's  cases  of 
generalised  neiiro-fibromatosis. 

The  transverse  section  of  the  great  sciatic  nerve  measures  2'5  x  1'5  cm.  ;  its  external  surface 
presents  a  serie"  of  elliptical  bulgings.  The  small  sciatic  nerve  is  thickened  and 
beaded. 


PLATE  IV. 


The  right  anterior  crural  nerve  and  its  branches  from  one  of  the  author's  cases  of 
generalised  neuro-fihroniatosis. 
Portions  of  the  extensor  and  adductor  muscles  have  been  retaiued  in  the  dissection  to  illustrate 
the  fibromatosis  of  tlie  nerve  filaments  within  the  muscles. 
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Externally,  the  capsule  may  be  smooth  and  glistening,  and  only 
loosely  connected  by  areolar  tissue  to  the  adjacent  structures, 
or  it  may  be  matted  to  these  by  new  fibrous  tissue,  more 
especially  after  exposure  to  injury  and  pressure,  or  when  they 
have  rapidly  increased  in  size.  The  relation  of  the  "tumour" 
to  the  nerve  fibres  of  the  affected  nerve  trunk  varies,  just 
as  in  the  solitary  and  circumscribed  tumours ;  they  may  be 
spread  out  more  or  less  uniformly  all  over  the  "  tumour,"  or  upon 
one  of  its  aspects,  or  they  may  pursue  their  course  over  the 
"tumour"  without  any  appreciable  dispersion  of  the  bundles  from 
one  another.  The  bundles  of  nerve  fibres  may  be  vi-sible  through 
the  capsule,  or  the  latter  may  require  to  be  removed  in  order  to 
trace  them  ;  whether  dissociated  from  each  other  or  not,  they 
exhibit  iu  their  course  over  the  "tumour,"  independent  spindle- 
shaped  thickenings  which  are  most  characteristic  (Plate  II.),  and 
which  serve  to  differentiate  the  disease  from  the  solitary  and  circum- 
scribed tumours  of  nerves. 

The  substance  of  the  tumours  is  usually  firm,  or  soft  solid, 
greyish  -  white,  but  little  vascular,  often  glistening  or  trans- 
lucent;  towards  the  periphery  they  may  be  more  fibrous  and 
fasciculated  in  appearance,  while  towards  the  centre  they  may 
present  yellow  areas,  or  points  of  brown  pigmentation  from 
hsemorrhage,  or  areas  of  gelatinous  softening,  or  cysts.  There 
may  be  one  large  cyst,  or  a  number  of  smaller  ones.  The  number 
of  tumours  and  their  relations  to  one  another  varies  indefinitely ; 
there  may  be  one  tumour  on  a  nerve  trunk,  or  several  hundred ; 
and  these  may  succeed  each  other  in  the  course  of  a  nerve  so  closely 
that  the  latter  appears  like  a  string  of  beads. 

In  addition  to  what  have  been  described  as  "  tumours,"  the  nerve 
trunks  may  be  thickened  so  that  they  attain  twice  or  three  times 
their  normal  dimensions ;  hence  it  is  that  a  minute  nerve  aff'ected 
with  fibromatosis  may  be  actually  more  bulky  than  a  large  nerve 
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trunk,  such  as  the  great  sciatic  or  musculo-spiral.  The  original 
size  of  the  nerve  affected  can  only  be  gauged  by  counting  the 
bundles  of  nerve  fil)res  seen  in  a  transverse  section. 

The  thickening  of  the  nerve  trunk  rarely  appeare  as  a  uniform 
increase  in  its  girth  ;  the  external  surface  presents  rather  a  series  of 
localised  elliptical  bulgings  or  projections,  corresponding  to  localised 
thickenings  of  individual  nerve  bundles  at  the  periphery  of  the  nerve 
trunk,  or  of  those  more  centrally  placed. 

There  are  all  transition  stages  between  what  may  be  called  a 
thickening  of  a  nerve,  and  what  may  be  called  a  tumour. 

The  thickening  of  the  nerve  trunks,  and  the  appearance  of 
tumours,  are  alike  due  to  an  overgrowth  of  the  connective  tissue 
elements  of  the  sheatlis  of  the  nerves ;  this  is  best  studied  in  series 
of  transverse  and  longitudinal  sections  of  the  nerves  affected,  with 
the  assistance  of  the  diflPerential  stain  of  Weigert  or  its  modifications. 

Ganglionic  enlargements  of  nerves. — The  only  ganglia  of  the 
cerebro-spinal  nerves  commonly  involved  in  neuro-fibromatosis  are 
those  on  the  posterior  roots  of  the  spinal  nerves  ;  they  undergo  an 
enlargement  or  thickening  similar  to  that  of  the  nerve  trunks ;  they 
may  attain  the  size  of  hazel-nuts,  and  their  enlargement  may  be 
attended  with  a  corresponding  increase  in  the  size  of  the  inter- 
vertebral foramina.  The  changes  in  the  ganglia  of  the  sympathetic 
system  are  described  later. 

In  transverse  sections  of  an  affected  nerve  trunk,  examined 
under  a  low  magnifying  power,  the  most  important  change  is  seen  to 
be  the  formation  of  new  connective  tissue  (fibromatosis)  within  the 
primary  bundles  of  nerve  fibres.  The  distribution  of  the  fibroma- 
tosis within  any  given  nerve  trunk  is  subject  to  infinite  variations  ; 
some  bundles  escape  altogether,  others  are  only  affected  to  a  slight 
degree,  others  again  are  very  markedly  afiected  (Plate  V.).  Cer- 
tain bundles  are  affected  at  one  level,  and  are  exempt  at  another. 
Central  and  periplieral  bundles  are  picked  out  quite  impartially. 


PLATE  V. 


Transverse  section  of  the  right  n.edian  nerve  from  one  of  the  author's  cases  of  generalised 

nenro-fibromatasis. 

WeigeH-Pal.  Lcitz  No.  Z  ohjcdivc. 


PLATE  VI. 


Fig.  1. — Transverse  section  of  the 
left  median  nerve  above  level 
of  tumour. 


Wei(jert-Pal.  Zeiss  3  in.  objective. 


Fig.  3. — Transverse  section  of  the  left 
median  nerve  below  level  of  tumour. 
Ifcigert-J'iil.  Zeiss  3  in.  objective. 


Fio.  2.— Transverse  section  of  the  left  median  nerve  through  the  tumour. 
WeigeH-Pal.  Zeiss  3  in.  objective. 


Appearances  of  the  median  nerve  nt  different  levels  in  the  upi^er  arm,  from 
of  the  author's  cases  of  goncraliscd  neuro-fibronuitosis. 


PLATE  VII. 


Fig.  3. — Transvei-sc  section 
of  Vagus  nerve  below  level 
of  tumour,  along  with  the 
carotid  artery. 

Wet'jert-Pal, 

Zeiss  2  i'n.  dbjedh^:. 


Flo.  1. — Transverse  section 
of  Vagus  nerve  above  level 
of  tumour,  along  with  the 
carotid  arteries. 

Weigerl-Pal, 

Zeiss  3  in.  objective. 


Fio.  2.— Transverse  section  of  Vagus  nerve  through  the  tumour,  along  with  the  common 

carotid  artery. 

WeigcH-Pal.  Zeiss  3  tii.  objective. 


Appearances  of  the  Vagus  nerve  at  different  levels  in  the  neck,  from  one  of  the  author's 
cases  of  generalised  neuro-fibromntosis. 
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Where  there  are  two  or  more  groups  of  nerve  fibres  within  the  same 
perineurium,  one  may  be  exempt  while  the  others  are  affected. 

In  certain  bundles,  the  fibromatosis  takes  place  between  the  perineu- 
rium and  the  enclosed  fibres,  either  uni-laterally,  or  circumferentially, 
while  in  others  it  is  distributed  more  uniformly,  so  that  the  individual 
nerve  fibres  come  to  be  separated  or  dissociated  from  one  another. 

Plate  VI.  represents  transverse  sections  of  the  left  median 
nerve  from  the  same  case,  above,  below,  and  through,  what  was 
clinically  a  tumour  of  that  nerve.  Above  the  tumour  the  nerve  is 
only  8  mm.  iu  its  major  diameter,  and  all  except  two  of  the  dozen  or 
more  nerve  bundles,  exhibit  a  moderate  degree  of  fibromatosis. 
Through  the  tumour  the  fibromatosis  is  almost  confined  to  one 
particular  bundle,  which  is  so  enlarged  that  it  dwarfs  and  dis- 
places all  the  others,  measuring  19  mm.  in  diameter.  Below  the 
tumour  the  distribution  of  the  fibromatosis  is  again  different,  for 
while  it  is  well  marked  in  some  half  dozen  of  the  bundles,  the  re- 
mainder are  unaffected.  The  magnification  in  all  three  figures  being 
the  same,  they  demonstrate  very  well  that  the  apparent  tumours  in 
multiple  neuro-fibroniata  are  merely  localised  exaggerations  of  a  / 
fibromatosis  diffused  along  the  nerves. 

In  the  cranial  nerves,  the  changes  are  precisely  the  same.  Plate 
VII.  represents  transverse  sections  of  the  vagus  nerve  (from  the  same 
case)  above,  through,  and  below  a  "  tumour,"  which  in  the  fresh 
state  measured  2  cm.  in  diameter.  In  sections  through  the  tumour 
eight  nerve  bundles  are  seen,  four  of  which  present  a  moderate 
degree  of  fibromatosis,  while  the  remaining  four  are  so  enlarged 
that  they  constitute  almost  the  entire  bulk  of  the  tumour.  In 
sections  above  the  tumour  the  nerve  measures  6  mm.  in  its  major 
diameter,  and  all  the  bundles  of  which  it  is  composed  exhibit  a  mode- 
rate desree  of  fibromatosis.  Below  the  tumour  the  nerve  measures 
10  mm.  in  its  major  diameter,  and  all  the  bundles  are  affected. 

In  limgitxidinal  sections  of  the  nerve  trunks  the  appearances  are 
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equally  characteristic.  Wliereas  in  a  normal  nerve  trunk  all  the 
nerve  fibres  are  closely  packed,  pursue  a  straight  course,  and  run 
parallel  with  one  another  (Plate  VllL),  in  neuro-fibromatosis  the 
individual  fibres  tend  to  become  separated  or  dissociated  by 
the  formation  of  new  connective  tissue  between  them,  and  they 
pursue  a  wavy  or  spiral  course,  diverging  considerably  from  the 
longitudinal  axis  of  the  nerve,  so  that  it  is  difficult  to  trace  in- 
dividual  nerve  fibres  for  any  distance  (Plates  VIII.  and  IX.).  The 
nerve  fibres  are  lengthened  in  proportion  to  the  degree  of  dissociation 
and  consequent  deviation  from  their  original  course. 

The  structure  and  seat  of  the  Jibromatosis. 

There  is  general  agreement  that  the  endoneurial  connective 
tissue  between  the  individual  nerve  fibres  is  the  chief  seat  of  the 
pathological  process.  In  a  normal  nerve  the  endoneurium  is  very 
small  in  amount,  and  very  delicate  in  structure ;  in  neuro-fibro- 
matosis it  is  increased  to  such  a  degree  as  to  give  rise  to  visible 
thickenings  and  tumours  of  the  nerves.  In  thin  sections  or  in  teased 
preparations,  it  is  seen  to  be  made  up  of  a  delicate  fibrillated  net- 
work separating  the  original  fibres  or  lamellae  of  the  endoneurium  ; 
the  fibrils  of  the  network  are  the  branching  and  anastomosing 
processes  of  cells ;  the  latter  are,  for  the  most  part,  spindle-shaped 
witli  oval  nuclei,  and  they  lie  either  in  the  spaces  of  the  network, 
or  grasping  the  endoneurial  lamellae.  By  some  observers  they  have 
been  erroneously  regarded  as  nerve  cells.  In  the  spaces  of  the  net- 
work there  are  also  lymphocytes  and  certain  rounded  cells,  about 
twice  the  size  of  a  red  blood  corpuscle,  possessing  a  small  round 
nucleus  and  finely  granular  protoplasm.  The  tissue  as  a  whole  is 
well  supplied  with  blood-vessels,  and  its  spaces  are  filled  with 
lymph.  It  has  been  suggested  by  Finotti  that  the  cells  above 
described  are  the  result  of  a  proliferation  of  the  endothelial  cells 
lining  the  lymphatic  spaces  of  the  endoneurium. 


PLATE  VIII. 


Fio.  2. 


— Longitudinal  section  of  sciatic  nerve  in  neuro-filu  omatosis,  showing  the  dissociation 
and  wavy  course  of  the  nerve  fibres. 

Weigert-Pal.  Leitz  A'o.  3  objective. 


FLATJi  IX. 


Fio.  2. — Longitudinal  section  of  sciatic  nerve  in  neuro-fibroraatosis. 
Weii/ert-Pal.  LciU  Xo.  3  objective. 
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There  is  a  gradual  transition  between  the  overgi-own  endoneurium 
and  the  definitely  lamellated  perineurium  surrounding  it. 

The  overgrown  endoneurium  does  not  resemble  the  tissue  of  any 
new  growth.  Its  characters  are  remarkably  constant  in  different 
cases  of  the  disease,  in  different  nerves  from  the  same  case,  and  at 
different  stages  in  the  progress  of  the  same  case.  It  may  vary  a 
little  in  the  different  nerves  to  the  extent  of  being  looser,  more 
open,  and  more  cellular  in  one  nerve,  and  firmer,  more  compact,  and 
more  fibrous  in  another,  depending  probably  on  the  duration  of  the 
lesion  in  the  particular  nerve,  and  on  the  rapidity  with  which  the 
new  tissue  has  been  formed. 

In  one  of  the  author's  cases,  the  tissue  was  looser  and  more 
cellular  in  the  vagus,  which  was  observed  to  become  enlarged  two 
years  before  the  patient's  death,  than  in  the  median  nerve,  which 
had  been  enlarged  for  at  least  six  years.  At  the  same  time  the 
fibromatosis  of  the  endoneurium  does  not  appear  to  be  a  progressive 
lesion  in  the  same  sense  as  the  common  forms  of  chronic  interstitial 
inflammation  or  cirrhosis. 

The  occasional  variations  in  the  size,  prominence,  and  ten.sion 
of  the  tumours  observed  clinically  in  cases  of  multiple  neuro- 
fibromata,  would  appear  to  correspond  to  variations  in  the  amount 
of  lymph  in  the  moshwork  of  the  tissue  composing  tliem,  and  it  may 
be  also  to  variations  in  the  amount  of  blood  in  the  vessels. 

The  perineurium  usually  remains  unchanged  ;  Finotti  and  others 
h.ave  observed,  however,  the  perineurium  to  participate  in  the  fibro- 
matosis, this  being  attended  by  an  increase  in  the  number  of  its 
concentric  lamellte.  The  perineurium  is  not  so  well  defined  in  the 
cranial  as  in  the  spinal  nerves. 

The  epi7ieuriu7n  or  general  sheath  of  the  nerve  normally  consists 
of  a  loose  areolar  tissue,  wdth  clumps  of  large  fat  cells  and  numerous 
blood-vessels.  In  neuro-fibromatosis  it  is  more  compactly  arranged 
and  increased  in  amount;  the  blood-vessels  are  much  larger  and 
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more  numerous.  The  fat  cells  may  largely  disappear ;  in  the 
author's  experience  this  is  more  marked  in  nerves  removed  post- 
mortem than  ill  those  removed  by  operation  at  an  earlier  stage  of 
the  disease. 

The  effects  of  the  fhromatosis  on  the  nerve  fibres. 

The  behaviour  of  the  nerve  fibres  is  one  of  the  most  disputed 
points  in  the  morbid  anatomy  of  neuro-fibromatosis,  and  although 
the  subject  has  received  great  attention,  and  although  the  most 
modern  methods  of  staining  the  nerve  fibres  have  been  employed 
for  its  elucidation,  it  still  remains  undecided  whether  the  nerve 
fibres  participate  in  the  morbid  process,  or  whether  they  remain 
passive  and  unaff'ected  by  the  changes  surrounding  them. 

That  the  nerve  fibres  are  lengthened  as  they  pass  over  the 
tumour-like  enlargements  of  the  nerves,  or  where  they  are  dis- 
sociated from  one  another  by  the  formation  of  new  connective 
tissue  between  them,  so  that  they  pursue  a  wavy  or  spiral  course, 
has  already  been  referred  to.  Several  observers  have  maintained 
that  new  nerve  fibres  are  formed,  firstly  of  the  non-medullated 
variety  with  a  subsequent  conversion  of  these  into  medullated 
fibres  by  the  acquisition  of  a  white  sheath.  Although  it  is  diffi- 
cult to  prove  the  negative,  the  new  formation  of  nerve  fibres  may 
be  regarded  as  unlikely  in  the  absence  of  nerve  cells. 

There  is  greater  difficulty  in  deciding  the  question  as  to  the 
occurrence  of  degeneration  in  the  already  existing  nerve  fibres. 
The  observers  who  maintain  that  there  are  no  changes  in  the  fibres 
beyond  their  mechanical  displacement,  include  von  Eecklinghausen, 
Lahmann,  Kriege,  Westphalen,  Strube,  and  Goldmann.  Those 
who  believe  in  the  occurrence  of  degeneration  include  Marchand, 
Pomorski,  Hurthle,  Jordan,  Kyrileis,  Herczel,  and  von  Wini- 
warter. 
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In  the  examinations  of  preparations  of  nerve  fibres,  there  are 
certain  sources  of  fallacy  apart  from  post-mortem  changes,  arising 
from  faulty  preparation,  and  imperfect  staining  by  Weigert's  or 
other  methods.  The  appearances  observed  in  longitudinal  sections 
are  liable  to  be  misinterpreted  ;  the  dissociated  nerve  fibres  pursue 
such  a  tortuous  course  that  it  is  difiicult  to  trace  any  individual 
fibre,  while  the  partial,  interrupted  views  are  apt  to  give  an 
appearance  of  segmentation  and  degeneration  of  the  medullary 
sheath.  It  is  not  ea.sy,  therefore,  to  absolutely  demonstrate 
degenerative  changes.  The  author  hoped  that  by  examining  a 
series  of  transverse  sections,  above,  through,  and  below  a  visible 
tumour  of  a  nerve  trunk  which  was  likely  to  exert  injurious 
pressure  on  the  nerve  fibres,  and  by  comparing  the  appearances 
at  the  diff'erent  levels,  some  definite  evidence  would  have  been 
obtained  ;  this  method  of  observation,  however,  has  not  yielded 
the  results  anticipated. 

The  author  believes,  however,  that  he  has  observed  degenerative 
changes  in  two  ca.ses  of  multiple  neuro-fibromata,  in  which  the 
point  in  question  was  specially  investigated  ;  there  was  evidence 
of  segmentation,  disintegration,  and  disappearance  of  the  myeline 
sheath  ;  it  was  also  suggestive  that  in  transverse  sections  of  nerve 
bundles,  in  which  the  fil)res  were  completely  di.ssociated  from  one 
another,  and  entirely  surrounded  by  the  overgi-own  endoueurium, 
they  cither  did  not  stain  at  all,  or  very  imperfectly,  and  this  in 
spite  of  the  most  careful  and  prolonged  staining  by  Weigert  and 
Pal's  methods,  whereas  in  the  fibres  of  adjacent  bundles,  which  had 
not  been  dissociated,  the  medullary  sheaths  stained  most  satis- 
factorily. 

That  there  was  no  degeneration  of  the  nerve  fibres  in  the  cases 
investigated  by  Goldmann  and  othei-s,  does  not  prove  its  absence 
in  other  ctises.  The  author  is  of  opinion  that  degeneration  of  the 
nerve  fibres  may  occur  in  cases  of  generalised  neuro-fibromatosis. 
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but  that  it  is  exceptional,  and  of  corajmratively  little  importauce. 
It  is  very  different  iu  the  case  of  sarcomatous  transformation  of 
the  overgrown  endoneurium,  this  being  followed  by  the  most 
extensive  degeneration  and  destruction  of  the  nerve  fibres  similar 
to  that  already  described  as  occurring  in  the  primary  sarcoma  of 
nerves. 

In  the  case  of  the  optic  nerve,  it  is  comparatively  common  to 
have  degeneration  of  the  nerve  fibres  and  amaurosis,  although  the 
"  tumour "  of  the  nerve  may  be  innocent.  Goldmann  maintains 
that  the  atrophy  is  not  the  result  of  pressure  on  the  nerve  fibres, 
but  is  due  to  the  interference  with  the  circulation,  causing  neuro- 
retinitis  and  subsequent  atrophy. 

Distribution  of  the  fibromatosis  in  the  cerebrospinal  nerves 
and  ganglia. 

Nothing  is  more  striking  in  the  morbid  anatomy  of  neuro- 
fibromatosis, than  the  variations  in  its  distribution  throughout  the 
peripheral  nervous  system.  It  varies  so  indefinitely,  that  scarcely 
any  two  recorded  cases  are  alike.  It  may  pick  out  certain  peri- 
pheral nerves,  or  nerve  plexuses,  or  it  may  specially  select  the 
cranial  nerves,  or  the  spinal  nerves,  or  it  may  be  scattered  irregu- 
larly here  and  there  throughout  the  body,  or  again  it  may.  be 
generalised  so  that  scarcely  a  single  nerve  escapes.  Sometimes 
the  thickening  of  the  nerves  is  the  more  prominent  feature  ;  at 
other  times,  the  tumour-like  enlargements,  but  more  often,  there  is 
an  unequal  combination  of  the  two. 

As  erroneous  statements  have  been  made  regarding  the  distribu- 
tion of  the  lesion,  from  the  time  of  Rokitansky  down  to  the  present 
day,  I  have  collected  the  reports  of  forty-five  cases  in  which  a 
complete  post-mortem  examination  was  made,  which  give  more 
accurate  information  as  to  the  distribution  of  the  lesion,  than  the 
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records  of  clinical  cases  in  which  the  more  prominent  tumours 
observed  during  life  are  alone  indicated. 

The  cranial  nerves  are  affected  in  about  two-thirds  of  the 
recorded  cases.  No  single  cranial  nerve  is  exempt,  although  the 
reverse  has  been  affirmed  of  the  olfactory,  optic,  and  auditory. 
Some  are  affected  much  more  commonly  than  others  ;  this  is  made 
evident  in  the  following  table,  showing  the  order  of  frequency  : — 


Vagus  . 

Trigeminal 

Hypoglossal 

Portio  dura 

Spinal  Accessory 

Oculo-raotor 

Glosso-pharyngeal 

Optic  . 

Auditory 

Abduccns 

Trochlear 

Olfactory 


in  29  cases 

„  12  „ 

7 

)>     '  j> 

6  „ 
„    6  „ 

6  „ 
4 

11    ^  »> 
4 

i>    3  ,, 

3  „ 

)i    3  ,, 

1  case. 


Sometimes  only  one  nerve  is  afiected,  e.g.  the  vagus,  or  tri- 
geminal ;  sometimes  a  large  number  (in  Gerhardt's  case  as  many 
as  nine)  are  simultaneously  di.seased.  They  may  present  a  normal 
appearance  until  they  emerge  from  the  skull  ;  the  vagus  in  the  neck 
may  be  as  thick  as  a  finger,  or  may  resemble  a  string  of  hazel-nuts ; 
the  hypoglossal  may  present  as  many  as  twenty  tumour-like  enlarge- 
ments in  the  course  of  its  peripheral  distribution.  Less  frequently 
they  are  involved  before  they  leave  the  skull,  it  may  be  within  the 
dura,  and  close  up  to  their  origin  from  the  brain. 

In  the  vicinity  of  the  bony  foramina,  the  enlargement  of  the 
nerve  may  result  in  a  widening  of  the  aperture  in  the  bone ;  in 
the  vicinity  of  the  brain,  they  may  press  upon  and  give  rise  to 
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hollows  in  the  cerebellum,  pous,  etc.,  with  symptoms  of  cerebral 
or  cerebelliU"  tumour.  In  the  case  of  the  optic  and  auditory  nerves, 
there  may  be  atrojihy  of  the  nerve  fibres,  and  consequent  blindness 
or  loss  of  hearing.  Enlargement  of  the  spinal  accessory  as  it  passes 
through  the  foramen  magnum,  may  press  upon  the  medulla  oblon- 
gata. The  ganglia  related  to  the  cranial  nerves  are  very  rarely 
involved ;  in  Nekton's  clinique,  a  case  was  observed  in  which 
both  the  ophthalmic  and  Gasserian  ganglia  were  very  voluminous. 
Generisch  also  records  a  case  in  which  the  ophthalmic  ganglion  was 
enlarged. 

The  spinal  and  peripheral  nerves  would  appear  to  be  invariably 
aflFected.  Thickening  and  tumour-like  enlargements  of  the  spinal 
nerves  within  the  spinal  canal  are  met  with  in  about  one  fourth  of 
the  recorded  cases,  so  that  pressure  on  the  spinal  cord  is  comparatively 
common  in  neuro-fibromatosis.  In  a  small  number  of  cases  (three) 
the  nerve  roots  were  affected  close  up  to  their  origin  from  the  cord, 
both  anterior  and  posterior  roots,  or  either  alone.  More  frequently 
the  spinal  nerves  are  not  affected  until  after  their  emergence  from 
the  dura,  or  from  the  intervertebral  foramina.  The  gangha  on  the 
posterior  roots  are  not  infrequently  enlarged,  so  that  they  attain 
the  size  of  liazel-nuts.  The  intervertebral  foramina  are  then  cor- 
respondingly widened  to  accommodate  them. 

Within  the  spinal  canal  the  neuro-fibromatosis  is  more  commonly 
observed  and  is  more  pronounced  in  the  region  of  the  cauda  equina 
and  in  the  cervical  region,  or  it  may  be  more  generally  and  quite 
irregularly  distributed  up  and  down  the  spinal  canal. 

Beyond  the  points  of  emergence  of  the  nerves  from  the  inter- 
vertebral foramina,  the  disease  may  be  local  or  general,  jis  already 
indicated. 

One  or  other  of  the  great  nerve  plexuses  (cervical,  brachial, 
lumbar,  sacral)  is  not  infrequently  the  chief  seat  of  the  disease. 

The  intercostal  nerves  have  Ijcen  specially  selected  in  certain 
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cases,  it  may  be  in  the  form  of  large  tumours  wLich  may  press 
injuriously  on  the  contents  of  the  thorax,  or  their  terminal  branches 
in  the  abdominal  wall  may  be  the  seat  of  innumerable  small  sub- 
cutaneous tumours. 

The  nerves  of  the  extremities  are  so  commonly  affected  that  the 
disease  is  usually  recognised  by  the  tumour-like  enlargements  which 
they  exhibit.  Tliey  are  not  involved  in  any  apparent  order  of 
frequency,  but  it  may  be  stated  generally  that  the  median,  ulnar,  and 
internal  cutaneous  in  the  upper  limb,  and  the  sciatic,  anterior  crural, 
and  popliteal  nerves  in  tlie  lower  limb,  are  those  most  commonly 
selected.  Tumours  are  rarely  met  with  in  the  distal  extremities  of 
the  limbs,  the  author  has  only  observed  one  case  in  which  they  were 
present  in  the  nerves  of  the  hand. 

Intramuscular  neuro-Jihromatosis. 

The  presence  of  neuro-fiI»roniatous  nodules  within  the  substance 
of  the  muscles  in  cases  of  multiple  neuromata,  did  not  escape  the 
attention  of  the  earlier  observers.  They  were  first  seen  by  the 
author  in  an  amputation  of  the  arm  for  sarcoma  in  a  patient 
with  multiple  neuromata ;  the  cut  surface  of  the  muscles  was 
studded  with  nodules  of  all  sizes  and  shapes.  On  post-mortem 
examination  of  the  same  case  two  years  later,  the  motor  nerves  were 
found  to  be  as  much  affected  by  the  disease  as  any  of  the  purely 
sensory  nerves  ;  both  before  and  after  entering  the  muscles,  they 
presented  characteristic  beaded  or  spindle-shaped  thickenings,  so 
that  it  was  possible  to  trace  throughout  the  entire  length  of  the 
muscle  even  those  minute  filaments  which  would  otherwise  have 
been  invisible  to  the  naked  eye. 

Microscopically,  the  lesion  in  the  motor  nerve  filaments  is  found 
to  l)e  the  same  as  in  the  trunks  of  nerves  already  described,  the 
fibromatosis  consisting  of  the  same  peculiar  loose  connective  tissue 
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characteristic  of  the  overgrown  endoneurium.  The  muscle  fibres 
themselves  may  be  quite  normal,  except  in  the  immediate  vicinity  of 
the  larger  neuro-fibromatous  nodules,  where  they  are  flattened  and 
compressed. 

Although  the  muscular  fibres  are  not  directly  injured  by  the  intra- 
muscular nodules  and  tumours  above  described,  they  are  frequently 
the  seat  of  degenerative  changes.  In  one  of  the  author's  cases,  where 
a  large  sarcoma  developed  in  the  left  lumbar  plexus,  the  extensor 
muscles  of  the  thigh  on  the  same  side  were  found  to  have  undergone 
extensive  degenerative  changes  ;  many  of  the  fibres  had  disappeared 
altogether,  others  were  hyaline  and  were  broken  up  into  short  seg- 
ments ;  in  the  place  of  the  fibres  which  had  disappeared,  and  sur- 
rounding the  remains  of  those  which  had  undergone  degeneration, 
there  were  accumulations  of  fat  cells,  of  leucocytes,  and  of  red  blood 
corpuscles.  Similarly,  there  are  many  cases  recorded  of  paraplegia 
resulting  from  the  pressure  of  tumours  upon  the  spinal  cord,  in 
which  the  muscles  of  the  lower  limbs  had  undergone  complete  fatty 
degeneration  and  replacement  by  fat. 

Cutaneous  neuro-fihromatosis. 

Apart  from  the  projecting  tumours  of  the  skin  (molluscum- 
fibrosum),  which  will  be  considered  later,  the  skin  and  subcutaneous 
tissue  throughout  the  body,  although  not  visibly  altered  on  the 
surface,  may  present  extensive  fibromatosis  in  relation  to  the  ter- 
minal distribution  of  the  cutaneous  nerves.  In  sections  of  skin, 
stained  with  Weigert's  method,  the  terminal  nerve  fihiments  are 
readily  recognised  by  the  dark  blue  staining  of  the  medullary 
sheaths ;  they  exhibit  the  same  fibromatosis  or  overgrowth  of  the 
endoneurium  as  has  been  described  in  the  larger  nerve  trunks. 
The  tissue  of  the  true  skin  is  also  studded  with  innumerable 
tumours  or  fibrous  nodules  related  to  the  nerve  filaments;  some 
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of  these  nodules  are  so  small  as  only  to  be  recognised  with  the 
microscope  ;  others  may  attain  the  size  of  small  peas,  and  measure 
2  to  5  mm.  in  diameter.  They  are  more  numerous  below  the  level 
of  the  sweat  glands ;  in  the  vicinity  of  the  latter  they  are  usually 
quite  distinct  from  them.  In  addition  to  these  circumscribed 
nodules,  there  may  be  a  more  diffuse  fibromatosis  of  the  whole 
skin  extending  from  the  panniculus  adiposus  right  up  to  the 
epidermis,  similarly  related  to  the  thickened  nerve  filaments,  which 
may  be  seen  traversing  the  newly-formed  tissue  in  all  directions. 

The  sympathetic  nerves  and  ganglia. 

The  sympathetic  nervous  system  plays  a  very  prominent  part  in 
the  morbid  anatomy  of  generalised  neuro-fibromatosis.  The  early 
authors  remarked  on  the  great  enlargement  of  the  sympathetic 
nerves,  and  on  the  tumour-like  nias-ses  formed  in  relation  to  the 
ganglia,  more  especially  within  the  cavity  of  the  abdomen. 
Cruveilhier,  in  his  "  Anatomic  Pathologique  du  Corps  Humain," 
figures  a  tumour-like  enlargement  of  the  acce.ssory  superior  cei-vical 
ganglion. 

In  some  of  the  most  remarkable  case.s  of  generalised  neuro- 
fibromatosis on  record,  e.g.  those  of  R.  W.  Smitli,  the  sympathetic 
system  was  unaft'ected.  It  is  nearly  always  ol)served  however  in 
cases  submitted  to  post-mortem  examination  to  have  participated  in 
the  disease  to  a  degree  which  was  entirely  unsuspected  during  Ufc. 
In  one  of  my  own  cases,  the  fibromatosis  aftected  the  entire  gang- 
liated  cord  of  the  sympathetic  and  its  branches  of  communication 
with  the  ccrebro-spiual  nerves,  the  plexuses  along  the  carotid,  aorta, 
and  common  iliac  arteries,  the  plexus  in  the  subserous  coat  of  the 
stomach,  and  in  the  mesentery.  In  Gerhardt's  case,  the  sympathetic 
system  was  much  more  extensively  involved  ;  there  were  nodules  on 
the  nerves  in  the  stomach  and  pancreas,  and  in  the  bronchial  plexus 


70 


DIFFUSE  OR  GENERALTSED 


extending  into  the  interior  of  the  lungs,  there  being  nodules  as 
laro-e  as  a  bean  along  the  chief  bronchi ;  the  origins  of  the  aorta 
and  pulmonary  artery  were  entirely  surrounded  l)y  a  large  tumour 
made  up  of  innumerable  small  nodules,  so  extensively  developed 
on  the  riglit  side  as  to  cause  absorption  of  the  vertebra?  like  that 
resulting  from  the  pressure  of  an  aneurism ;  the  splanchnics,  the 
coeliac,  mesenteric,  and  visceral  plexuses  were  similarly  affected ; 
in  front  of  the  left  kidney  there  was  a  tumour  one-fourth  larger 
than  the  kidney  itself,  and  entering  it  above  there  was  a  thickened 
nerve  cord  derived  from  the  solar  plexus.  In  the  hepatic  plexus 
there  was  a  large  packet  of  nodules  alongside  the  artery  at  the 
hilus ;  these  could  also  be  traced  into  the  interior  of  the  liver 
down  to  the  smallest  branches  of  the  hepatic  artery.  There  were 
similar  nodules  in  the  mesentery,  intestine,  neck  of  the  bladder  and 
seminal  vesicles.  In  Pruddens'  case  all  the  nerves  of  the  deep 
cardiac  plexus  were  enlarged.  Knoblauch  describes  the  semi- 
lunar ganglia  as  being  each  as  large  as  a  Spanish  nut.  Robert 
Abbe  describes  an  enlargement  of  the  cervical  sympathetic  wdiich 
resembled  clinically  a  tumour  of  lymphatic  glands. 

As  the  result  of  the  examination  of  a  series  of  preparations, 
derived  from  the  cervical  gangliated  cord,  the  gastric  and  hypo- 
gastric plexuses,  from  one  of  my  own  cases,  the  nature  of  the  en- 
largement in  the  sympathetic  nerves  and  ganglia  would  appear  to 
be  precisely  similar  to  that  observed  in  the  cerebro-spinal  nerves — 
the  enlargement  being  due  to  an  overgrowth  of  the  delicate  con- 
nective tissue  supportiog  the  nerve  fibres  and  ganglion  cells,  i.e. 
the  tissue  which  corresponds  to  the  endoneurium  of  the  cerebro- 
spinal nerves.  The  fibromatosis  may  be  traced  from  the  latter 
into  the  sympathetic  nerve  trunks  and  ganglia,  and  is  met  with 
especially  in  relation  to  the  bundles  of  medullated  nerve  fibres 
which  pass  through  these  structures  (Plate  X.).  Tlie  lesion  was 
extremely  well  demonstrated  in  the  minute  nerve  filaments  derived 
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Lonjjituiliiml  section  of  the  middle  cervical  synn>atlietic  gaugliou,  showing  the  dissociation  and 
wavy  course  of  the  buuiiles  of  meduUated  nerve  fibres  2)assing  through  the  ganglion. 

Weigert-Pal.  Leitz  No.  3  objective. 
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from  the  hypogastric  plexus,  accompanying  the  common  iliac 
arteries,  and  contained  within  their  sheath,  and  in  the  plexus  of 
nerves  around  the  external  and  internal  carotid  arteries.  It 
was  not  possible  to  trace  any  nerve  fibres  into  the  arterial 
wall. 

The  overgrowth  of  connective  tissue  would  appear  to  be  more 
cellular  than  that  met  with  in  tlie  cerebro-spinal  nerves,  and  from 
the  absence  of  a  definitely  lamellated  perineurium  surrounding 
the  bundles  of  nerve  fibres,  it  is  less  sharply  defined  from  the 
surrounding  tissues.  The  medullated  nerve  fibres  exhibit  the  same 
dissociation,  and  pursue  the  same  wavy  tortuous  coui-se  as  in  the 
cerebro-spinal  nerves,  and  do  not  appear  to  undergo  degeneration. 
The  ganglion  cells,  although  displaced  or  crowded  together  by  the 
fibromatosis,  do  not  appear  to  undergo  any  structural  change  ;  the 
pigmentation  of  their  protoplasm  is  not  any  greater  than  that  met 
with  under  nonnal  conditions. 

II.- THE  PLEXIFORM  NEURO-FIBROMA 

This  is  quite  one  of  the  most  interesting  types  of  neuro-fibro- 
matosis.  Although  specially  described  and  named  by  Verneuil  and 
by  Bruns,  its  existence  was  well  known  to  the  earlier  writers  on 
neuroma.  It  is  to  be  regarded  as  a  fibromatosis  confined  to,  and  at 
the  same  time  diffused  throughout,  the  distribution  of  one  or  more 
contiguous  nerves,  or  of  a  plexus  oi  nerves.  The  nature  of  the 
lesion  is  essentially  the  same  as  the  more  generalised  form  of  neuro- 
fibromatosis, and  the  two  conditions  are  often  met  with  combined 
in  the  same  individual.  Although  decidedly  rare,  the  number  of 
recorded  cases  is  already  considerable  ;  Bruns  himself  has  collected 
forty-two  cases ;  to  these  I  am  able  to  add  eighteen  from  other 
sources,  and  two  which  have  come  under  my  own  observation, 
making  a  total  of  sixty-two  cases. 


72 


DIFFUSE  OR  GENERALISED 


Microscopic  appearances. — When  removed  from  the  body  and 
partially  dissected,  the  plexiform  neuro-fibroma  is  seen  to  be  com- 
posed of  a  plexus  of  convoluted  strands  or  cords,  held  together  by 
a  soft,  loose,  fatty,  connective  tissue  (Plate  XI.).  Bruns  has 
likened  it  to  a  cirsoid  aneurism,  and  proposed  the  name  of  cirsoid 
neuro-fibroma.  It  may  be  met  with  as  a  more  or  less  circumscribed 
tumour-like  mass,  or  it  may  present  no  capsular  or  other  limitation  ; 
it  may  be  met  with  extending  throughout  the  greater  part  of  the 
length  of  a  limb,  perforating  the  subjacent  fascia,  penetrating  the 
substance  of  muscles  in  all  directions,  adherent  to  the  periosteum, 
lodging  in  grooves  or  in  actual  gaps  in  bone,  e.g.  flat  bones  of  skull, 
or  roof  of  the  orbit.  Being  most  commonly  situated  in  the  sub- 
cutaneous tissue,  it  may  be  very  intimately  connected  with  the 
overlying  skin  ;  the  latter  may  appear  normal  or  pigmented,  or  may 
be  enormously  thickened  so  as  to  form  lobulated  or  sausage-shaped, 
or  complexly  folded  masses,  the  so-called  elephantiasis  neuromatosa 
or  pachydermatocele. 

The  strands  of  which  the  tumour  is  composed  represent  the 
thickened  and  elongated  nerves  of  a  circumscribed  territory,  usually 
of  the  skin  and  subcutaneous  tissues.  They  are  easily  separated  from 
each  other  by  dissection,  and  may  be  unravelled  into  the  irregular 
plexiform  arrangement  shown  in  Plate  XII.  They  vary  in  thickness, 
quite  irrespective  of  their  proximity  to  their  origin,  from  that  of 
an  adult  finger  down  to  the  most  attenuated  filaments.  They  are 
not  cylindrical,  but  present  nodular,  fusiform,  or  beaded  swellings, 
not  unlike  grains  of  boiled  tapioca  on  a  string.  The  separated 
strands  present  a  smooth  shining  exterior,  corresponding  to  the 
perineurium  of  the  thickened  bundles  of  nerve  fibres  ;  the  consistence 
of  the  strand  is  generally  soft  and  gelatinous,  without  any  elasticity, 
so  that  they  are  easily  torn  across.  On  section  the  tissue  is  greyish- 
white  and  translucent ;  the  central  portion  is  usually  paler  in  colour, 
and  tends  to  bulge  out  into  the  shape  of  a  mushroom. 


FLATE  XL 


Plexiform  neuro-fibronia  of  small  sciatic  nerve,  excised  by  Prof.  Annandale. 

Natural  size. 


PLATE  XII. 


Plexiform  neiiro-fibroma  of  median  nerve  in  npper  arm,  excised  by  Mr  J.  W.  B.  Hodsdon. 
From  a  dissection  by  Mr  .1.  W.  Dowdex,  F.R.C.S.Ed. 


PLATE  XIII. 


Longitudinal  section  of  tliickencd  nerve  strand  fnun  a  jilexiform  neuro-fibroma,  showing 
dissociation  nml  wavy  course  of  tlie  niP'lullated  nerve  6bres. 

Weigert-Tal.  Letts  No.  3  objective. 


PLATE  XIV. 


Transverse  section  of  thickened  nerve  strand  from  a  plcxiforni  neuro-fitron;a. 
WeigeH-Pal.  Lcitz  No.  3  objective. 
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The  histological  characters  of  the  plexiform  neuro-fibroina  were 
thoroughly  investigated  by  Ziegler  and  Baumgarten  in  Bruns'  speci- 
mens ;  their  observations  have  been  amply  corroborated  by  Goldmann 
and  others,  and  by  my  ovrn  preparations.  The  thickened  nerve 
cords,  when  cut  in  transveree  and  longitudinal  sections,  and  stained 
after  Weigert's  method,  show  the  same  overgrowth  of  the  endo- 
neurium  surrounding,  or  separating  the  individual  nerve  fibres,  jis 
has  been  described  in  the  generalised  form  of  neuro-fibromatosis ; 
the  nerve  fibres  themselves  remain  passive,  although  they  may 
undergo  displacement  and  dissociation,  and  they  may  pui-sue  a 
wavy  or  tortuous  course  through  the  thickened  endoneurium.  As 
in  the  generalised  disease,  it  has  been  asserted  that  they  may  undergo 
degeneration,  and  may  even  disappear  (Baumgarten),  but  the  author 
is  inclined  to  agree  with  Goldmann  that  such  changes  are  altogether 
exceptional. 

It  is  universally  accepted  that  tlie  pathological  anatomy  of  the 
plexiform  neuro-fibroma  is  identical  with  that  of  the  generalised 
neuro-fibromatosis  (multiple  neuro-fibromata),  except  in  its  distri- 
bution and  localisation.  The  es.sential  lesion  is  the  same  in  both. 
An  interesting  peculiarity  of  the  plexiform  type  is  the  tendency 
which  it  may  exhilnt,  although  involving  a  purely  sensory  nerve, 
to  penetrate  adjacent  muscles,  and  ramify  in  their  substance. 
This  wtis  illustrated  in  one  of  the  author's  cases  in  which  a  plexi- 
form tumour  on  the  back  of  the  thigh,  involving  the  small  sciatic 
nerve,  sent  prolongations  of  its  convoluted  strands  through  the 
fascia  lata  into  the  substance  of  the  hamstring  muscles.  The  skin 
and  subcutaneous  tissue  covering  a  plexiform  neuro-fibroma  may 
appear  normal,  and  yet,  according  to  Goldmann,  may  present  on 
microscopical  examination,  an  extensive  neuro-fibromatosis.  All 
the  minute  nerve  filaments  in  the  pars  reticularis  of  the  cutis 
may  be  irregularly  thickened,  and  studded  with  fibromatous  nodules 
having  the  same  structure  as  the  strands  of  the  plexiform  tumour, 
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except  that  the  periueurium  of  the  affected  nerve  bundles  is  less 
defined  from  the  surrouudiug  connective  tissue.  The  neuro-fibro- 
matosis  could  be  traced  up  to  the  pars  papillaris  of  the  cutis. 
The  sweat  and  sebaceous  glands,  the  hair  follicles  and  blood-vessels 
of  the  skin,  remain  passive,  and  only  suffer  indirectly  from  the 
above  changes.  The  skin  and  subcutaneous  tissue  in  relation  to 
a  plexiform  tumour  very  frequently  present  changes  which  are 
both  visible  and  strikiug,  and  which  are  simply  exaggerations  of 
what  has  been  described  as  seen  with  the  microscope :  the  over- 
growth of  subcutaneous  tissue  and  skin  may  reach  a  degree  which 
is  best  described  by  the  term  elephantiasis,  the  skin  itself  frequently 
showing  an  excess  of  the  normal  pigmentation. 

Anatomical  situations  of  the  plexiform  neurofibroma. 

By  far  the  most  frequent  situation  is  the  subcutaneous  tissue  of 
the  head  and  neck  in  the  distribution  of  the  trigeminal  and  superficial 
cervical  nerves,  although  it  may  be  met  with  anywhere  throughout 
the  sympathetic  and  peripheral  cerebro- spinal  nervous  sy.stems. 
The  following  table  includes  the  figures  given  by  Bruns,  with  the 
addition  of  recent  cases  : — 

Sites  of  plexiform  neuro-fbroma. 

Temple,  forehead,  and  upper  eyelid  .  .  18  cases. 

Posterior  part  of  neck  and  behind  auricle  .  14  „ 
Nose  and  cheek  .  .  .  .  4  „ 
Kegion  of  lower  jaw,  and  anterior  half  of 


The  nerves  of  the  extremities  include  the  median,  musculo- 
spiral,  radial,  and  small  sciatic.  Goldmaun  and  Poraorski  have 
each  recorded  a  case  in  which  the  intercostal  nerves  were  aft'ected, 


neck 
Breast  and  back 
Extremities  . 


5 
8 
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the  tumour  projecting  into  the  pleural  cavity.  Bocasso  observed 
a  tumour  below  the  jaw,  passing  along  the  hypoglossal  nerve  into 
the  substance  of  the  tongue. 

Bruns  drew  special  attention  to  the  fact  that  the  most  common 
seats  of  the  plexiform  neuro-fibroma  are  also  the  most  common 
situations  of  elephantiasis  neuromatosa,  or  pachydermatocele,  with 
which  it  is  frequently  associated. 

Simultaneous  occuiTence  of  the  plexiform  with  other  forms  of 
neuro-fibromatosis. 

In  addition  to  the  coexistence  of  plexiform  tumours  with  ele- 
phantiasis already  referred  to,  they  are  also  frequently  associated 
with  the  generalised  fibromatosis  (multiple  neuromata) ;  in  Bruns' 
series  of  cases  this  combination  wjis  present  in  no  less  than  twelve, 
and  in  the  twenty  cases  collected  by  the  author,  there  was  the  same 
combination  in  thirteen.  The  coexistence  of  the  plexifonn  tumour 
with  multiple  skiu-fibromatJi  (moUuscum)  is  met  with  in  about  the 
same  proportion  of  cases. 

III.— CUTANEOUS  NEURO-FIBROMATA 

Our  knowledge  of  the  nerve  origin  of  the  multiple  soft  fibromata 
of  the  skiu,  known  as  molluscum  fibrosum,  dates  from  the  publica- 
tion of  von  Recklinghausen's  well-known  monograph  in  1882.  It  is 
significant  of  the  cliaracter  of  this  work  that  the  conclusions  of  its 
distinguished  autlior  have  met  with  general  acceptance,  and  have 
received  the  most  ample  corroboration  down  to  the  present  day.  The 
general  characters  of  the  multiple  soft  fibromata  of  the  skin  are  fairly 
well  known.  We  may  quote  the  description  given  by  von  Reckling- 
hausen of  the  two  cases  which  came  under  his  own  observation,  as 
classical  types  of  the  disease  in  question.  The  first  case  waa  a 
woman  agod  fifty-five  who  had  died  of  pulmonary  tuberculosis ;  she 
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was  of  dark  complexion  ;  almost  the  entire  skin  was  studded  with 
nodules  or  tumours.  "  Most  of  them  project  on  the  free  surface  and 
are  pedunculated;  some  have  a  broad  base.  The  majority  are 
spherical.  They  are  of  every  possible  size,  from  a  pin's  head  to  an 
apple.  They  are  covered  by  intact  smooth  skin.  Some  of  them 
show  one  or  more  depressions  on  the  free  surface  filled  with  sebaceous 
secretion.  The  tumours  are  most  numerous  over  the  breast,  belly, 
and  back,  being  so  closely  packed  as  to  be  in  contact  with,  and 
flattened  against  each  other  ;  they  are  also  numerous  over  the  scalp, 
neck,  and  on  the  extremities,  excepting  the  palmar  surfaces  of  the 
hands  and  feet.  The  projecting  tumours  send  prolongations  of  their 
substance  into  the  subcutaneous  tissue;  others  are  quite  subcutaneous 
and  can  be  felt  through  the  atrophied  skin.  Some  are  soft  and 
flaccid,  others  are  firm  and  solid  ;  some  give  the  impression  of  being 
lobulated  or  of  being  made  up  of  a  plexus  of  convoluted  cords. 
They  all  consist  of  a  soft  white  tissue,  often  partly  transparent  or 
opalescent.  This  tissue  may  be  teased  more  or  less  completely  into 
convoluted  cords  held  together  by  a  looser  connective  tissue." 

"The  skin  of  the  body  generall}^  especially  the  neck  and  trunk, 
is  the  seat  of  innumerable  small  brown  pigment  spots ;  there  is  a 
more  difi'use  brown  pigmentation  along  the  outer  aspect  of  both 
thighs,  around  the  external  genitals,  in  the  groins  and  over  the 
shoulders.  Over  the  projecting  tumours  the  skin  is  paler  and 
less  pigmented  than  elsewhere."  This  patient  was  known  to  have 
had  the  cutaneous  tumours  since  her  earliest  childhood.  (There 
was  fibromatosis  also  of  the  cutaneous  nerves,  of  the  nerve  trunks 
of  the  extremities,  of  the  sacral  plexus,  of  the  vagus,  trigeminal, 
.sympathetic,  etc.) 

Von  Recklinghausen's  second  case  (Plate  XV.)  was  a  labourer, 
aged  forty-aeven,  who  had  had  tumours  of  the  skin  ever  since  he 
could  remember,  and  who  stated  that  they  had  considerably  in- 
creased in  number  after  the  age  of  fifteen.    "  The  whole  skin  of  the 
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body  is  studded  with  innumerable  tumours  resembling  those 
described  in  the  preceding  case,  except  that  on  the  extremities  they 
are  larger  and  more  numerous  ;  some  of  them  are  pale  like  the 
surrounding  skin,  others  present  a  darker  or  lighter  rose  tint,  like 
that  of  a  newly-born  child.  There  is  no  excessive  pigmentation 
as  in  the  preceding  case." 

"  On  manipulating  the  tumours,  one  could  recognise  that  while 
the  smaller  ones  are  quite  uniform  in  consistence,  others  are 
lobulated,  and  others  again  are  made  up  of  convoluted  cords, 
movable  on  each  other,  and  arranged  in  the  form  of  a  plexus." 

"  There  are  also  thickenings,  enlargements,  and  palpable  tumours 
in  relation  to  the  trigeminal  vagus,  and  the  nerve  trunks  of  the 
limbs. 

The  microscopic  examination  of  the  cutaneous  and  subcutaneous 
tumours,  showed  that  they  were  all  of  tlie  nature  of  soft  fibromata 
related  to  the  terminal  filaments  of  the  cutaneous  nerves,  and  that 
they  resembled  very  closely  the  structure  of  the  plexiform  neuro- 
fibroma already  described."  The  tumour  tissue  is  either  a  succulent, 
spongy,  feebly  fibrillated  tissue,  rich  in  cells  and  well  supplied  with 
blood-vessels,  or  a  tougher,  more  fibrous  tissue,  the  fibres  being 
arranged  in  bundles.  There  is  neither  any  new  formation  nor  any 
degeneration  of  the  nerve  fibres  coucenied.  There  is  comparatively 
little  dissociation  of  the  nerve  fibres,  because  the  newly-formed 
connective  tissue  is  for  the  most  part  situated  between  the  bundle 
of  nerve  fibres  and  the  investing  perineurium  ;  the  latter  may  form 
the  capsule  to  the  tumour,  or  it  may  lose  its  definition  by  fusion 
with  the  surrounding  fibrous  tissue.  There  are  no  elastic  fibres 
in  the  turaoui-s,  except  in  the  loose  connective  tissue  uniting  the 
diflerent  strands  and  masses  which  go  to  make  up  the  tumour, 
and  excepting  also  those  which  embrace  the  glands  of  the  skin. 
The  newly-formed  connective  tissue  nearly  always  presents  a  plexi- 
form arrangement  resembling  that  observed  in  the  plexiform  neuro- 
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fibroma.  The  tubes  of  the  sweat  glands  may  be  displaced  and 
compressed  ;  they  may  be  dilated,  or  contain  hyalino  casts,  and 
their  ducts  arc  often  straightened  out  and  lengthened.  Many  of 
the  skin  tumours  are  only  the  surface  projections  of  tumours  more 
deeply  situated.  "Von  Recklinghausen  believes  that  the  skin  fibroma 
usually  originates  in  the  deeper  layers  of  the  cutis,  and  especially 
in  the  stratum  reticulare,  and  that  it  then  grows  in  all  directions, 
as  well  as  towards  the  free  surface.  Had  the  fibroma  arisen  in  the 
subcutaneous  tissue,  the  sweat  glands  would  have  all  been  displaced 
towards  the  surface,  whereas  some  of  them  are  displaced  downwards. 
The  fibromata  are  always  fixed  to  the  overlying  skin,  differing  from 
the  lipomata,  which  originate  in  the  subcutaneous  fat  and  are  easily 
shelled  out.  The  sweat  glands  are  merely  accidental  additions  to 
or  inclusions  by  the  tumour ;  they  may  be  entirely  absent,  e.g.  on 
mucous  membranes. 

At  the  same  time,  von  Recklinghausen  believes  that  in  addition 
to  the  sheaths  of  the  cutaneous  nerves,  the  sheaths  of  the  blood- 
vessels, sweat  glands,  and  ducts,  and  to  a  less  extent,  the  sheaths 
of  the  hair  follicles,  are  all  implicated  in  the  fibromatosis.  The 
present  concensus  of  opinion  would  appear  to  be,  however,  that 
the  changes  in  the  sheaths  of  the  nerves  are  the  primary  lesion, 
and  that  the  other  structures  and  appendages  of  the  skin  are  only 
implicated  indirectly. 

The  impression  gained  by  the  author  from  the  examination  of  the 
soft  cutaneous  tumours  met  with  in  one  of  his  own  cases,  in  which 
these  were  combined  with  multiple  tumours  on  the  trunks  of  the 
nerves,  is,  that  what  was  observed  clinically  as  a  projecting  tumour 
of  the  skin  was  not  really  a  tumour  at  all,  but  a  localised  plexiform 
fibromatosis  of  the  terminal  filaments  of  the  cutaneous  nerves.  A 
section  right  through  the  tumour  showed  the  normal  structures  of 
the  skin,  i.e.  fat  lobules,  sweat  glands,  blood-vessels,  etc.,  permeated 
with  nerve  filaments,  of  which  the  majority  had  undergone  fibro- 
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matosis,  in  consequence  of  which  they  were  very  greatly  thickened, 
either  unifoi-mly  or  in  the  shape  of  tumour-like  nodules.  Unless  the 
medullary  sheaths  of  the  nerve  fibres  had  been  stained  dark  blue 
one  would  luive  been  unable  to  trace  them,  and  one  would  have 
been  apt  to  associate  the  fibromatosis  and  tumour-like  nodules  with 
the  connective  tissue  sheaths  of  the  arteries  or  of  the  sweat  elands. 
The  latter  were  merely  displaced  and  compre.ssed.  The  blood- 
vessels were  abnormally  developed,  and  in  the  deepest  layers  of 
the  skin,  or  base  of  the  tumour,  they  were  dilated  into  sinuses,  filled 
with  blood  like  those  in  a  cavernous  angioma. 

Von  E,ecklinghau.sen  contrasts  the  cutaneous  neuro-fibroma  with 
the  lymphangio- fibroma  met  with  in  the  form  of  soft  warts  on  the 
face,  neck,  and  back,  in  which  the  connective  tissue  cells  are  collected 
into  clumps  or  strands  corresponding  to  the  lymphatic  .spaces  and 
vessels  of  the  skin  and  subcutaneous  tissue  in  which  the  tumours 
have  taken  origin. 

The  distribution  of  the  cutaneous  neuro-fibromutii  is  more  often 
like  that  described  in  the  typical  cases  of  von  Recklinghausen,  viz., 
generalised  over  the  whole  l)ody,  excepting  only  the  palms  of  the 
hands  and  .soles  of  the  feet.  In  exceptional  ca-ses  they  follow  the 
distribution  of  one  or  more  individual  nerves.  In  one  of  my  own 
cases  there  were  only  nine  tumours  altogether,  and  the.se  were  irregu- 
larly scattered  over  the  trunk  and  limbs,  in  relation  to  difierent 
cutaneous  nerves. 

Siimdtaneous  occuiirnce  of  skin  tumours  with  other  fonm  of 
neuro-fibromatosis. 

In  26  of  the  recorded  cases  of  molluscum  fibrosum,  the  lesion 
was  combined  with  tumours  of  the  nerve  trunks  in  22,  with  pig- 
mentation of  the  skin  in  16,  with  plexifomi  neuro-fibroma  in  6,  and 
with  elephantiasis  neuromatosa  in  2  cases.  Molluscum  fibro.sum  may 
also  be  associated  with  pigmented  and  other  moles  of  the  akin. 
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IV.— ELEPHANTIASIS  NEUROMATOSA 

In  his  famous  lectures  on  morbid  growths,  Virchow  difi'erentiated 
from  the  other  forms  of  congenital  elephantiasis,  one  in  which  the 
nervous  system  participated  ;  to  this  he  gave  the  name  elephantiasis 
neuromatosa.  Its  clinical  features  were  well-known  to  the  older 
writers,  and  were  specially  described  by  Valentine  Mott  of  New 
York  in  1854  under  the  name  "Pachydermatocele."  It  has  since 
been  made  the  subject  of  investigation  by  Esmarch  and  Kulen- 
kampf  in  their  large  work  on  elephantiasis,  and  by  Jordan,  Hiirthle, 
Herczel,  Westphalen,  Czerny,  Bruns,  Pomorski,  and  others.  The 
recognition  of  the  nerve  origin  of  certain  forms  of  elephantiasis 
served  to  explain  the  occurrence  of  cases  in  which  elephantiasis 
was  met  with  in  combination  with  other  forms  of  neuro-fibro- 
matosis,  and  the  occurrence  also  of  transition  types. 

Elephantiasis  neuromatosa  includes  those  forms  of  neuro-fibro- 
matosis  in  which,  in  addition  to  the  fibromatosis  of  the  cutaneous 
nerves,  there  is  also  a  pronounced  and  difi"use  overgrowth  of  the  skin 
and  subcutaneous  tissue  in  a  particular  region  or  segment  of  the  body. 
It  is  not  a  strictly  defined  group,  for  transition  forms  are  met  with 
from  molluscum  fibrosum,  and  from  the  plexiform  neuro-fibroma 
to  elephantiasis  ;  Bruns,  and  Esmarch  and  Kulenkampf,  in  fact, 
employ  the  last  two  terms  indiscriminately.  When  the  over- 
growth of  skin  and  subcutaneous  connective  tissue  is  met  with  in 
the  head,  neck  or  trunk,^  it  results  in  the  formation  of  large  tumour- 
like masses,  often  lobulated,  and  complexly  folded,  sometimes  simu- 
lating the  appearance  of  the  folds  of  a  curtain  or  of  drapery.  As 
they  increase  in  size,  they  tend  to  hang  down  and  to  become 
pendulous  or  pedunculated.  There  is  a  gradual  transition  between 
molluscum  fibrosum  and  elephantiasis.  They  are  commonly  the 
source  of  hideous  and  disgusting  deformities.    When  growing  from 

^  Their  situation  is  commonly  the  same  as  the  plexiform  neuro-fibroma. 
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the  scalp,  they  may  hang  down  over  the  eye,  and  may  lead  to 
changes  in  the  latter,  resulting  in  loss  of  sight.  The  skin  covering 
the  growth  may  be  smooth  and  natural,  or  it  may  be  hard  and 
uneven ;  it  is  frequently  pigmented  and  thickened  like  a  mole, 
and  it  may  present  an  excess  of  hair.  The  tumour  mass  has  a 
flabby  feel,  "  like  a  relaxed  and  emaciated  mamma"  (JMott),  and  it 
is  not  uncommon  to  feel  convoluted  nerve  cords  running  through 
the  tumour,  or  to  feel  a  bundle  of  such  nerve  cords  in  the  neck  of 
the  tumour  when  it  is  pedunculated.  In  the  case  of  the  extremities 
(and  especially  the  lower),  the  overgrowth  may  not  present  the 
appearances  described,  but  rather  the  charactei-s  of  a  diffuse  enlarge- 
ment of  the  limb  as  a  whole,  closely  resembling  that  met  with  in 
other  forms  of  elephantiasis.  According  to  Jordan,  the  overgrowth 
may  not  be  confined  to  the  skin  and  subcutaneous  cellular  tissue, 
but  may  involve  all  the  tissues  of  the  segment  of  the  limb  affected. 
The  appearances  of  the  lower  extremity  in  cases  of  elephantiaisis 
neuromatosa  are  well  illustrated  in  Plat^j  XVI.  The  whole  limb  is 
enormously  enlarged  and  misshapen.  In  addition  to  the  uniform 
enlargement,  there  may  be  separate  pendulous  masses  or  tumours 
separated  from  each  other  by  deep  folds  or  clefts.  The  consistence 
of  the  overgrowth  may  be  soft  and  flabby,  or  it  may  be  firm  and 
resistant.  The  skin  does  not  pit  on  pressure  ;  it  is  usually  thick, 
hard,  coarse,  and  uneven,  resembling  morocco  leather,  or  the  hob- 
nailed surface  of  a  cirrhotic  liver. 

The  disease  is  of  congenital  origin,  and  usually  begins  in  a  brown 
spot  or  mole,  or  in  a  moUuscum  fibrosum  which  may,  or  may  not, 
have  been  pigmented  and  furnished  with  hairs.  The  initial  increase 
in  size  is  imperceptible,  and  keeps  pace  with  the  growth  of  the  indi- 
vidual ;  it  may  be  more  rapid  after  puberty  ;  after  many  years,  there 
are  formed  the  enormous  masses  already  described.  They  are  not 
sensitive,  and  not  abnormally  vascular.  There  is  no  tendency  to 
ulceration  so  long  as  the  tumour  mass  is  kept  scrupulously  clean 
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and  protected  from  mechaniccal  injury.  The  sensibility  of  the 
skin  is  usually  somewhat  blunted.  The  patient  complains  of 
the  bulk,  inconvenience,  and  unsightliness  of  the  deformity.  The 
transformation  into  sarcoma  will  be  referred  to  later. 

The  anatomical  characters  of  the  elephantiasis  neuromatosa 
have  been  studied  in  specimens  which  have  been  removed,  and  in 
limbs  which  have  been  amputated. 

The  skin  and  subcutaneous  cellular  tissue  are  enormously  in- 
creased in  thickness;  the  overgrown  connective  tissue  presents  a 
watery,  glistening,  greyish-white  appearance,  limited  by  the  epi- 
dermis on  the  surface,  and  the  fascia  and  muscles  beneath.  In 
parts  it  is  soft  and  gelatinous  and  exudes  an  abundant  watery 
fluid,  in  other  parts  it  is  whiter,  drier,  and  fibrous.    It  replaces  the 
normal  cutaneous  and  subcutaneous  fat  more  or  less  completely. 
Scattered  throughout  the  tissue  and  embedded  in  it,  are  a  variable 
number  of  fibrous  nodules  or  tumours,  isolated  or  in  strings,  and  the 
latter  may  present  the  convoluted  arrangement  which  is  so  charac- 
teristic of  the  plexiform  n euro-fibroma.    They  may  sometimes  be 
shelled  out  from  the  looser  connective  tissue  in  which  they  are 
embedded.    These  fibrous  nodules  and  strands  represent  a  fibro- 
matosis of  the  cutaneous  nerves  from  which  the  more  diffuse  over- 
growth of  connective  tissue  is  supposed  to  have  originated.  When 
sections  of  the  affected  tissues  are  examined  microscopically,  and 
stained  after  the  method  of  Weigert,  the  following  appearances  may 
be  observed.    The  special  seat  of  the  connective  tissue  overgrowth 
(as  was  also  the  case  in  the  moUuscum  fibrosum)  is  in  the  pars 
reticularis  of  the  corium,  throughout  which  it  extends  indefinitely  in 
all  directions,  displacing  and  replacing  the  normal  fat,  encroaching 
on  the  pars  papillaris,  flattening  out  the  papillse,  and  causing  a 
partial  disappearance  of  the  regular  and  normal  arrangement  of  the 
papillae  ;  on  the  deeper  aspect  of  the  corium  the  overgrowth  extends 
into  the  subjacent  cellular  tissue.    The  sweat  glands,  although  not 
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appreciably  altered  in  structure,  may  be  displaced  ;  when  this  takes 
place  in  a  downward  direction,  the  coils  of  the  gland  may  be  in 
immediate  relation  to  the  subcutaneous  tissue,  while  their  ducts  are 
uncoiled,  and  are  correspondingly  lengthened.  The  hair  follicles  and 
sebaceous  glands  remain  unchanged.  The  deeper  layers  of  the 
epidermis  frequently  show  an  excess  of  the  normal  pigmentation. 
The  Pacinian  corpuscles  may  be  greatly  enlarged. 

The  fibrous  nodules  and  strands  embedded  in  the  connective 
tissue  overgrowth  present  very  similar  appearances  to  those  observed 
in  the  plexiform  neuro-fihroma,  and  in  the  molluscum  fibrosum. 
The  lesion  is  essentially  the  same.  The  special  feature  of  the 
elephantiasis  is  the  extension  of  the  fibromatosis  from  the  en- 
doneurial  connective  tissue  of  the  cutaneous  nerves  to  the  tissues 
surrounding  them. 

Degeneration  of  the  nerve  fibres  involved  in  the  fibromatosis  has 
been  recorded  by  more  than  one  observer,  but  as  in  other  forms  of 
neuro-fibromatosis,  the  statement  of  its  occurrence  is  to  be  accepted 
with  reserve. 

Changes  have  been  described  aa  occurring  in  the  blood-vessels  of 
limbs  amputated  on  account  of  elephantiasis  neuromatosa,  by  Jordan 
and  Herczel,  of  the  nature  of  endarteritis,  and  of  thickening  of  the 
middle  and  outer  coats ;  Jordan  goes  further,  and  suggests  that 
the  fibromatosis  originates  in  relation  to  the  blood-vessels  (and 
especially  the  capillaries),  aa  well  as  in  relation  to  the  nerves. 

Jordan  has  also  observed  degenerative  changes  in  the  muscles  of 
the  limbs  similar  to  those  met  with  in  pseudo-hypertrophic  paralysis. 

SiniuUaneotis  occurrence  of  clej^hantiasis  ivith  other  forms  of 
ne  uro-fihromatosis. 

While  the  most  frequent  combination  observed  has  been  that  of 
elephantiasis  with  plexiform  neuro-fibroma,  numerous  cases  are  on 
record  of  its  co-existence  with  multiple  tumours  of  the  nerve 
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trunks,  with  multiple  cutaneous  fibromata,  and  with  various  forms 
of  pigmentation  of  the  skin.  It  is  quite  the  exception  for  ii.  to  occur 
independently  of  one  or  other  of  these. 

v.— PIGMENTATIONS  OF  THE  SKIN  ASSOCIATED  WITH 
NEURO-FIBROMATOSIS 

Reference  has  already  been  made  to  the  occurrence  of  pigmenta- 
tion of  the  skin  in  certain  cases  of  neuro-fibromatosis,  to  the  dark 
brown  colour  sometimes  observed  in  the  skin  covering  the  plexiform 
neuro-fibroraa,  to  the  occasional  origin  of  elephantiasis  neuromatosa 
from  a  pigmented  mole  of  the  skin,  and  to  the  simultaneous 
occurrence  of  hairy  and  pigmented  moles  in  certain  cases  of 
plexiform  neuro-fibroma,  and  of  elephantiasis  neuromatosa.  From 
my  own  analysis  of  seventy-six  reported  cases  of  generalised  neuro- 
fibromatosis, there  are  no  less  than  nineteen  in  which  there  was  pig- 
mentation of  the  skin,  a  proportion  of  twenty-five  per  cent.  The 
pigmentation  is  merely  an  excess  of  that  normally  present  in  the 
skin,  and  is  due  to  granules  of  pigment  in  the  protoplasm  of  the  cells 
of  the  rete  Malpighii,  and  in  the  connective  tissue  corpuscles  of  the 
corium,  and  to  a  less  extent  in  the  intercellular  tissue  (Brigidi). 

We  may,  following  Feindel  and  Oppenheim,  distinguish  two 
varieties  of  this  abnormal  pigmentation  ;  firstly,  a  punctiform  variety, 
which  is  very  like  freckles  (lentigo),  only  it  is  more  often  met  with 
on  the  covered  parts  of  the  body,  i.e.  the  trunk,  and  roots  of  the 
limbs,  and  usually  spares  the  face  and  extremities.  The  pigment 
spots  vary  in  depth  of  colour,  and  in  number,  and  their  distribution 
is,  as  a  rule,  quite  irregular,  being  very  rarely  symmetrical,  and  very 
rarely  following  the  distribution  of  any  particular  nerve  or  nerves. 

The  second  variety  is  much  rarer,  it  involves  larger  areas  of  the 
skin,  which  present  a  colour  which  has  been  likened  to  that  of  cafe 
au  lait.    The  shape  and  distribution  of  these  larger  patches  is  quite 
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irregular  ;  they  are  more  often  met  with  on  the  trunk,  e.g.  from  the 
shoulders  to  the  loins,  or  over  one-half  of  the  thorax  and  abdomen. 
The  pigmentation  may  be  present  at  birth,  or  it  may  appear  later ; 
it  may  remain  stationary,  or  the  spots  or  patches  may  increase  in 
number  and  in  size  with  increasing  years. 

Soldan,  in  a  recent  paper  on  the  relations  of  pigmented  moles 
to  neuro-fibromatosis,  records  the  results  of  his  investigations  in  four 
cases  of  pigmented  moles  in  which  the  latter  were  removed  by  opera- 
tion, and  were  prepared  and  stained  by  the  method  of  Weigert  and 
Pal.  He  found  that  in  every  case  the  pigmentation  and  thickening 
of  the  skin  was  associated  with  a  fibromatosis  of  the  terminal  fila- 
ments of  the  cutaneous  nerves,  and  he  formed  the  opinion  that  the 
pigmentation  was  in  all  probability  a  result  of  this  fibromatosis,  and 
that  pigmented  moles,  in  the  majority  of  cases,  are  the  first  visible 
indications  of  a  fibromatosis  of  the  cutaneous  nerves. 

VI.— THE  OCCURRENCE  OF  SARCOMA  IN  NEURO- 
FIBROMATOSIS 

Secondary  Malignant  Neuroma  {Gaire). 

The  frequency  with  which  the  development  of  sjircoma  has  been 
observed  in  the  subjects  of  multiple  neuro-fibromata  indicates  that 
the  association  is  more  than  a  coincidence,  and  has  led  to  the  con- 
clusion that  the  subjects  of  multiple  tumours  of  the  nerves  are 
more  liable  to  malignant  disease  than  other  people.  Garret  has  the 
credit  of  demonstrating  that  the  sarcoma  which  develops  under  these 
conditions,  and  to  which  he  gave  the  name,  "Secondary  Malignant 
Neuroma,"  differs  in  several  important  particulars  from  that  which 
develops  in  nerve  trunks  assumed  to  be  normal,  and  which  has  already 
been  described  with  the  circumscribed  and  solitary  tumours  in  Chapter 
III.  It  may  be  repeated  in  this  place  that  the  primaiy  sarcoma 
of  nerve  trunks  docs  not  materially  differ  from  sarcomata  originating 
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in  other  tissues  ;  it  exliibits  the  same  rapid  growth,  the  same  tendency 
to  infiltrate,  and  the  same  tendency  to  give  rise  to  secondary  growths 
in  the  internal  organs.  The  "  secondary  malignant  neuroma,"  on 
the  other  hand,  is  characterised  by  the  rapid  increase  in  size  of  a 
tumour  which  may  have  been  in  existence  for  years,  and  it  may 
be  from  infancy,  by  the  fact  that  it  only  infiltrates  the  surrounding 
tissues  when  it  has  recurred  after  removal,  and  that  the  recurrence 
is  nearly  always  confined  in  the  first  instance  to  the  nerve  originally 
involved,  or  to  other  nerve  trunks,  and  that  it  either  does  not  give 
rise  to  metastases  in  the  internal  organs  at  all,  or  only  at  a  very 
late  stage  in  the  progress  of  the  disease.  These  views,  promoted  by 
Garr4  have  been  corroborated  by  Scheven  and  others.  The  follow- 
ing case,  observed  by  the  author,  is  absolutely  typical : — A  man, 
aged  twenty-eight,  had  suffered  from  multiple  tumours  of  the  peri- 
pheral nerves  since  the  age  of  thirteen ;  one  of  them,  on  the  right 
median  nerve  at  the  elbow,  had  increased  in  size  and  become 
intensely  painful  during  the  twelve  months  before  he  applied  for 
treatment.  I  removed  this  tumour  and  found  it  to  be  composed 
of  the  usual  overgrowth  of  endoneurium,  but  at  one  point  of 
the  sections,  there  was  a  decided  transition  to  a  more  cellular 
type  of  tissue  suggesting  a  spindle-celled  sarcoma  ;  the  transition 
could  be  traced  stop  by  step  from  the  branching  cells  of  the 
endoneurial  connective  tissue.  It  recurred  within  four  months,  and 
again  involved  the  median  nerve  ;  it  was  also  adherent  to  the 
surrounding  tissues,  and  had  fungated  through  the  skin ;  there 
were  now  evidences  of  paralysis  in  the  distribution  of  the  median 
nei-ve.  The  limb  was  amputated.  The  tumour  was  found  to  be 
an  ordinary  spindle-celled  sarcoma.  Ten  months  later,  recurrence 
took  place  in  the  stump,  and  the  limb  was  amputated  at  the 
shoulder  joint.  The  growth  was  again  a  perfect  type  of  spindle- 
celled  sarcoma.  Recurrence  again  took  place  in  the  vicinity  of  the 
scar.    He  lost  flesh  rapidly,  and  developed  symptoms  of  a  rapidly 
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growing  tumour  in  the  left  lumbar  plexus  (painful  contracture  of 
the  left  lower  extremity,  pressure  on  the  ureter,  etc.)  and  died,  a 
little  more  than  two  years  after  the  first  operation.  On  post- 
mortem examination,  the  viscera  were  found  to  be  free  from 
metastases.  There  was  a  spindle-celled  sarcoma  as  big  as  a  child's 
head  involving  the  left  lumbar  plexus,  the  left  psoas  muscle,  and 
the  adjacent  bodies  of  the  lumbar  vertebrae. 

This  case  brings  out  very  well  the  salient  features  of  the 
"  secondary  malignant  neuroma,"  and  illustrates  in  a  remarkable 
way  that  the  sarcoma,  grafted  on  the  fibromatosis  of  a  nerve  trunk, 
while  identical  in  structure  with  sarcomata  of  other  origin,  and 
while  presenting  all  the  features  of  local  malignancy,  instead  of 
giving  rise  to  metastases,  is  followed  by  the  transformation  into 
sarcoma  of  neuro-fibromatous  tumours  in  other  parts  of  the 
body.  There  are  exceptional  cases  recorded,  however,  in  which 
there  were  visceral  metastases  in  "  secondary  malignant  neuroma." 
Hume  of  Newcastle  observed  one  in  which,  after  removal  of  a 
sarcoma  involving  the  sciatic  nerve  from  a  patient,  the  subject 
of  neuro-fibromatosis,  death  took  phice  from  metastiises  in  the  lung, 
pleura,  liver,  and  humerus.  Wcstphalen  records  another  case  of 
generalised  neuro-fil)romatosis,  in  which  a  sarcoma  developed  in 
the  popliteal  space ;  the  limb  was  amputated  at  the  hip  joint ; 
meta.stases  were  found  after  death  in  the  pleura  and  lung.  A  similar 
case  is  recorded  by  von  Winiwarter. 

As  regards  the  relative  malignancy  of  the  primary  sarcoma  of 
nerve  tninks,  and  the  "secondary  malignant  neuroma,"  Garry's 
original  view  was  that  the  latter  was  the  less  malignant  of  the 
two.  While  this  may  be  true  as  regards  its  capacity  for  giving  rise 
to  secondary  growths  in  the  viscera,  it  does  not  hold  so  far  as  the 
danger  to  life  is  concerned.  The  list  of  cases  of  neuro-fibromatosis 
in  which  sarcoma  has  supervened,  is  one  continuous  record  of  deaths. 
As  lias  been  aptly  pointed  out  by  Scheven,  the  presumption  is  quite 
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the  other  way.     Even  after  an  early  and  successful  operation  for 
"  secondary  malignant  neuroma,"  the  patient  is  still  the  subject  of 
ueuro-fibromatosis,  and  is  therefore  liable  to  a  fresh  outbreak  of 
sarcoma  in  some  other  part  of  his  diseased  nervous  system.  The 
primary  sarcoma  of  nerve  trunks  being,  to  start  with,  a  disease  of 
purely  local  origin,  is  capable  of  complete  eradication  by  surgical 
means.    Goldmann  apparently  assumes  that  the  local  malignancy 
in  "secondary  malignant   neuroma"  may  develop  without  any 
corresponding  alteration  in  the  structural  cliaracters  of  the  original 
tumour.    This  is  most  unlikely,  and  is  quite  opposed  to  my  own 
observations  cited  above.    The  malignant  transformation  in  neuro- 
fibromatosis has  frequently  supervened  on  operative  interference, 
or  some  other  form  of  trauma ;  its  occurrence  is  attended  by  the 
same  degeneration  and  destruction  of  the  nerve  fibres  involved, 
as  in  primary  sarcoma  of  nerve  trunks. 


CHAPTER  V 


OTHER  LESIONS  OF  THE  NERVOUS  SYSTEM 
MET  WITH  IN  CASES  OF  NEURO-FIBRO- 
MATOSIS 

It  is  a  point  of  considerable  interest  to  ascertain  whether  the  central 
nervous  system  ever  presents  lesions  which  may  be  regarded  as 
similar  or  allied  to  those  which  have  beea  described  in  the  peri- 
pheral nerves.  The  numerous  records  of  post-mortem  examinations 
of  cases  of  neuro-fibromatosis  might  reasonably  be  expected  to  throw 
some  light  on  this  subject.  I  have  collected  the  notes  of  forty-four 
cases  in  which  a  sectio  was  obtained  ;  in  only  five  of  these  is  there 
any  mention  of  a  lesion  of  the  central  nervous  system,  and  they  may 
be  briefly  summarised  as  follows  : — 

1.  Neuro-fihromatosis  with  multiple  tumours  in  the  hrain  and 
cerehellxun. 

Soyka  records  the  case  of  a  servant  girl,  aged  twenty,  who  died 
of  pulmonary  tuberculosis.  The  neuro-fibromatosis  specially  affected 
the  Cauda  equina,  the  intervertebral  ganglia,  the  left  brachial  plexus, 
the  sciatic,  and  the  auditory  and  right  optic  nerves.  There  was  a 
tumour  as  large  as  a  walnut  in  the  left  lobe  of  the  cerebellum  com- 
pressing the  pons ;  another  the  size  of  a  hazel-nut  in  the  right  half 
of  the  cerebellum  ;  a  third,  about  3  cm.  in  length  in  the  upper  part 
of  the  right  optic  thalamus ;  lastly,  there  were  several  pea-like 
tumours  binding  down  the  dura  to  the  cerebral  hemispheres.  The 
nature  of  these  tumours  in  the  brain  and  cerebellum  is  not  stated, 
but  the  probability  is  that  they  were  tuberculous  in  character. 
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2.  Neuro-fihromatosis  with  cerebellar  tumour. 

Soyka  also  records  the  case  of  a  labourer,  aged  thirty-six,  who 
died  of  broncho-pneumonia.  The  ncuro-fibroraatosis  specially  affected 
the  spinal  nerves  in  the  cervical  region  and  cauda  equina,  the  inter- 
vertebral ganglia,  the  cervical  and  brachial  plexuses,  the  sciatic, 
popliteal,  and  auditory  nerves.  In  taking  out  the  brain  a  bilateral 
tumour  was  found  in  the  cerebellum,  fused  with  the  dura  mater  in 
the  posterior  fossa  of  the  skull ;  the  left  half  was  as  large  as  a  walnut, 
the  right  as  large  as  a  hen's  egg ;  the  tumour  was  firm,  fibrous, 
lobulated,  with  several  cavities  filled  with  a  jelly-like  substance. 

3.  Neuro-fibromatosis  loith  multiple  tumours  in  the  brain, 

cerebellum,  etc. 

Generisch  and  Rump  record  the  case  of  a  man,  aged  thirty-nine, 
who  first  began  to  talk  when  seven  years  old,  and  then  stammered 
very  badly.  He  died  of  tetanus.  There  were  multiple  tumours  on 
the  nerve  trunks,  including  the  vagi  and  phrenics.  On  section  of 
the  brain  circumscribed  resistant  nodules  were  found  in  the  basal 
ganglia,  most  numerous  on  the  right  side,  and  having  an  average 
diameter  of  1  cm.  They  were  situated  in  the  left  optic  thalamus, 
in  the  right  lenticular  nucleus  and  corpus  striatum,  in  the  cerebellar 
hemispheres,  in  the  left  corpus  dentatum,  and  in  both  crura  cerebelli. 
The  epeudyma  of  the  ventricles  was  thickened. 

4.  Neuro-fibromatosis  with  cerebellar  tumour. 

Hesselbach  and  Heller  report  the  case  of  a  man,  aged  thirty- 
nine,  who  had  suffered  from  the  ordinary  symptoms  of  cerebellar 
tumour.  There  were  multiple  tumours  of  the  nerve  trunks. 
The  entire  left  half  of  the  cerebellum  was  compressed  by  the 
greatly  enlarged  crus  cerebelli ;  the  right  half  was  displaced.  The 
pons  Varolii  was  enlarged  and  tumour-like,  and  was  not  defined 
from  the  medulla  or  crura  cerebri. 
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5.  Neuro-fibromatosis  loith  diffuse  glioma  of  spinal  cord. 

Strube  records  the  case  of  a  sailor  aged  forty-five,  who  died  of 
haemoptysis,  without  having  presented  any  symptoms  referable  to 
his  nervous  system.  There  were  tumours  of  the  nerve  trunks,  of  the 
skin,  and  pigmentations  of  the  skin.  The  anterior  and  posterior 
nerve  roots  were  normal  at  their  origin  from  the  spinal  cord.  The 
ganglia  on  the  posterior  roots  were  as  large  as  beans.  There  was  a 
difi"use  glioma  of  the  cord,  behind  the  central  ependyma,  and  along 
the  posterior  median  fissure.  Strube  discusses  wliether  the  simul- 
taneous occurrence  of  neuro-fibromatosis  of  the  nerves  and  glioma 
of  the  cord  is  a  coincidence,  or  whether  they  are  related  to  each 
other.  He  is  inclined  to  regard  them  as  independent  developmental 
anomalies. 

There  is  no  information  as  to  the  histological  structure  of  the 
intracranial  tumours  recorded  in  the  fii-st  four  cases.  It  is  signi- 
ficant that  the  membranes  of  the  brain  and  spinal  cord,  which  are 
regarded  as  homologous  with  the  sheaths  of  nerves,  have  never  been 
observed  to  exhibit  changes  in  any  way  resembling  tho.se  character- 
istic of  neuro-fibromatosis.  The  combination  of  tumours  of  the 
central  nervous  system  with  fibromatosis  of  the  nei'ves,  so  far  as  our 
knowledge  goes,  would  appear  to  be  nothing  more  than  a  coincidence. 
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GENERAL  PATHOLOGY  OP 


Tlic  general  pathology  of  neuro -fibromatosis  may  l)e  dLscussed 
under  the  following  heads  : — 

1.  The  period  of  onset. 

2.  The  influence  of  heredity. 

3.  The  simultaneous  occurrence  of  other  defects  of  developmental 
origin. 

4.  The  influence  of  sex. 

5.  The  influence  of  external  factors  on  the  development  of 
neuro-fibromatosis. 

6.  Theories  as  to  the  origin  of  neuro-fibromatosis. 

7.  The  occurrence  of  neuro-fibromatosis  in  the  lower  animals. 

1.  The  'period  of  onset  of  neuro-fihromatosis. 

Inasmuch  as  fibromatosis  of  the  nerve  trunks  may  not  attract 
notice  until  tumour-like  enlargements  have  formed  which  are 
capable  of  being  recognised  on  clinical  examination,  it  is  impos- 
sible to  determine  the  period  of  its  onset  with  any  approach  to 
accuracy.  We  have  more  definite  information  regarding  the  external 
and  visible  manifestations  of  neuro-fibromatosis  in  the  shape  of 
pigmentations  and  tumours  of  the  skin,  and  of  elephantiasis. 
The  skin  tumours  and  pigment  spots  have  been  frequently  observed 
at  birth,  or  are  stated  to  have  been  present  from  early  childhood. 
In  some  cases  the  pigmentation  has  been  present  at  birth,  and  the 
tumours  have  appeared  later.  Either  or  both  of  these  may  there- 
after remain  stationary,  or  they  may  increase  in  size  and  number ; 
there  may  be  a  decided  increase  at  puberty  ;  fresh  tumours  or  spots 
may  appear  at  any  subsequent  period  of  life,  or  certain  of  the  older 
ones  may  disappear,  so  that  they  may  actually  diminish  in  number 
and  in  size  with  advancing  years. 

Elephantiasis  may  be  present  at  birth,  or  may  develop  in  child- 
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hood,  and  may  be  in  relation  to  a  mole  which  was  present  at  birth  ; 
I  am  not  aware  of  any  case  commencing  after  puberty. 

The  plexiform  neuro-fibroma  resembles  the  elephantiasis  with 
which  it  is  commonly  associated,  inasmuch  as  it  may  be  present 
at  birth,  or  develops  in  early  infancy. 

With  regard  to  the  generalised  fibromatosis  of  the  nerve  trunks, 
there  is  a  want  of  accurate  information  as  to  its  initial  development 
or  onset.  Patients  with  tumour-like  enlargements  of  the  nerve 
tranks  may  be  able  to  tell  that  the  latter  have  been  present  for 
many  years,  or  as  long  as  they  can  remember.  They  have  been 
stated  to  have  been  present  at  the  age  of  four  (Pean),  nine  (Hods- 
don,  Abbe,  Launois,  and  Variot),  thirteen  (Alexis  Thomson),  fifteen 
(Temoin),  etc.  (The  ages  in  the  remaining  cases  are  shown  in  the 
Table  on  page  92.) 

It  is  only  rea.soiiable  to  assume  that  the  disease  had  existed  long 
before  it  was  capable  of  being  recognised,  and  that  the  probable 
period  of  origin  of  the  disease  is  either  in  intra-uterinc  life,  or  in 
early  childhood  or  adolescence.  I  am  not  aware  if  the  bodies  of 
infants  have  been  examined  systematically  for  evidence  of  neuro- 
fibromatosis ;  it  may  be  taken  for  granted  that  any  pronounced 
thickening  of  the  nerves,  and  more  especially  of  the  sympathetic 
nerves  within  the  thorax  or  abdomen,  is  never  present  at  birth,  or 
it  could  hardly  have  been  overlooked  in  the  numerous  post-mortem 
examinations  of  still-born  and  other  infants.  The  microscopical 
examination  of  the  nerves  of  infants  by  modern  methods  might, 
however,  yield  important  information. 

2.  The  influence  of  heredity. 

This  has  attracted  the  interest  of  most  writers  on  neuro-fibro- 
matosis.    The  available  facts  are  as  follows  : — 
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Observer. 


Geiierisch 
and  Eurap 

Hesselbacli 
and  Heller 

Schift'ner 


Herczel 
Czerny 


Hitchcock 
RoIIeston 

Salomon 

Bruna 

Bruns 


Nature  of  Case  Recorded. 


two  brothers  Pfeiffer,  aged  22  and 
39  ;  multiple  tumours  of  nerve 
trunks 

male,  aged  39  ;  multiple  tumours  of 
skin  and  nerve  trunks 

two  brothers  Siiulich,  aged  33  and 
34 ;  both  had  multiple  tumours  nerve 
trunks 

girl  of  10  ;  plexiform  and  other 
tumours,  pigmented  elephantiasis 

female,  25  ;  elephantiasis  of  buttock, 
plexiform  and  other  tumours  of 


male,  46  ;  tumours  of  nerve  trunks 

male,  32  ;  molluscum  fibrosum,  pig- 
mentation of  skin,  tumours  of  nerve 
trunks 

male,  21  ;  pigmentation  of  skin, 
tumours  of  nerve  trunks 

two  brothers,  plexiform  tumour  and 
elephantiasis 

male,  18  ;  plexiform  tumour,  pig- 
mentation of  skin,  subcutaneous 
tumours 


Relatives  Affected. 


mother,  multiple  tumours 

in  axilla. 

father,  multiple  skin 

tumours. 


mother,  "1 
grandfather,  / 

maternal  great 
grandfather, 

maternal  grand- 
father, 

maternal  grand- 
uncle, 

maternal  uncle, 

mother, 

mother  and 
sister, 

patient's  child. 


sister. 


multiple  tumours 
of  skin. 

skin  tumours, 
large  solitary  skin 

tumour, 
large  solitary  skin 

tumour, 
largemultipleskin 

tumours, 
large  solitary  skin 

tumour. 

tumours  of  nerve 
trunks. 

pigmentation  of 
skin. 

pigmentation  of 
skin. 


paternal  grand-' 
father, 
father,  and 
three 
brothers. 


subcutaneous  tu- 
mours similar 
to  those  of 
patient. 


The  above  facts  demonstrate  that  neuro-fibromatosis  is  sometimes 
inherited,  and  is  sometimes  met  with  as  a  family  disease  ;  they  lend 
support  to  the  view  that  the  chief  etiological  factor  in  the  disease  is 
one  which  dates  from  intra-uterine  life. 

3.  The  simultaneous  occurrence  of  other  defects  of  develop- 
mental origin. 

While  it  is  true  that  the  majority  of  the  recorded  patients  with 
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generalised  neuro-fibromatosis  were  healthy  and  well  developed  in 
other  respects,  there  was  still  a  considerable  number  in  which  there 
existed  some  mental  or  bodily  defect  of  developmental  origin  as,  for 
example,  the  weU-known  cretin  brothers,  recorded  by  Scliiffner,  and 
Knoblauch's  patient,  who  was  an  idiot  from  birth,  while  in  fourteen 
carefully  reported  cases,  the  patient  is  described  as  being  of  an  in- 
ferior type,  stupid,  and  weak  mentally.  Stammering  was  a  pro- 
minent feature  in  four  cases.  Bol)row  observed  a  boy  aged  ten, 
with  left-sided  macroglossia  along  with  a  plexiform  tumour  of  the 
left  side  of  the  head  and  occiput.  Strube's  case,  in  which  there 
was  a  diffuse  glioma  of  the  spinal  cord,  along  with  extensive  neuro- 
fibromatosis, lias  already  been  referred  to. 

Sexual  defects  of  developmental  origin  have  also  been  observed. 
Generisch  reports  the  case  of  a  man,  aged  twenty-two,  with  multiple 
tumours  of  the  nerve  trunks,  who  had  a  voice  like  a  child,  and  a 
well-marked  epispadias,  and  another  in  which  the  penis  was  small 
and  the  sexual  instinct  undeveloped ;  Heller  reported  one  with 
undescended  testicles,  and  P^an  one  with  a  supernumerary  testicle  ; 
Czerny's  well-known  case  of  elephantiasis  was  a  female,  aged  twenty- 
five,  who  had  never  menstruated. 

4.  The  infitience  of  sex. 

There  is  nothing  to  indicate  that  the  question  of  sex  has  any 
bearing  on  the  etiology  of  neuro-fibromatosis.  In  the  eighty-four 
cases  in  which  the  sex  is  mentioned,  fifty-three  were  males  and 
thirty-one  females. 

5.  The  injiuence  of  external  factors  in  the  development  of  neuro- 

fibromatosis. 

There  is  no  evidence  to  show  that  neuro-fibromatosis  is  ever  the 
result  of  any  external  influence.  There  is  no  suggestion  that  it  may 
be  due  to  any  intoxication  (alcohol,  arsenic),  or  to  any  infective 
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process  (syphilis,  leprosy,  diphtheria).  It  is  possible,  however,  as 
iu  other  inherited  and  family  diseases,  that  external  factors  may 
influence  the  period  of  its  development,  the  localisation  of  the 
morbid  process,  and  the  rapidity  of  its  progress.  The  visible 
outbreak  of  generalised  neuro-fibromatosis  has  been  ascribed  to 
exposure  to  cold  and  wet,  to  the  depressing  influence  of  intercur- 
rent disease,  to  mental  distress,  and  to  traumatism.  It  seems  more 
probable  that  these  may  play  the  part  of  accelerating  or  aggravating 
influences,  than  that  they  are  capable  of  actually  exciting  the  develop- 
ment of  the  disease.  The  importance  of  injury,  as  an  exciting  factor, 
was  drawn  attention  to  by  R.  W.  Smith,  who  spoke  of  "traumatic 
neuroma  "  ;  it  is  certain,  however,  that  while  injury,  or  an  embedded 
foreign  body,  may  be  quite  capable  of  causing  a  local  enlargement 
of  the  nerve  aff"ected,  it  never  gives  rise  to  the  generalised  disease 
Such  antecedents  as  eczema  or  boils,  on  which  stress  may  be  laid  by 
patients,  are  to  be  regarded  in  a  similar  light.  External  factors 
may,  however,  have  a  considerable  influence  in  the  localisation  of 
the  disease.  The  plexiform  tumour  is  alleged  to  have  developed 
in  the  site  of  a  previous  injury.  In  relation  to  the  cutaneous 
neuro-fibromata,  it  was  pointed  out  by  von  Recklinghausen  that 
they  were  most  numerous  where  there  was  most  friction  and  pres- 
sure, (around  the  waist  in  women ;  over  the  neck,  shoulders,  back, 
sacrum  and  occiput,  in  both  sexes) ;  while  their  absence  from  the 
palms  of  the  hands  and  soles  of  the  feet  was  ascribed  to  the  pro- 
tection aSbrded  to  the  nerves  by  the  thick  pad  of  fat  in  these 
situations.  The  influence  of  operative  interference  when  the  disease 
has  developed,  will  be  considered  along  with  the  clinical  features. 

6.  Tlieories  as  to  the  origin  of  neuro-Jihromatosis. 

It  must  be  confessed  at  the  outset  that  the  actual  origin  of  neuro- 
fibromatosis is  quite  unknown.    It  has  been  presented  in  the  pre- 
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ceding  chapters  as  a  disease  wliich,  while  confined  to  the  peri- 
pheral nervous  system,  may  be  distributed  throughout  its  whole 
extent,  viz.,  the  cerebro-spinal  nerves,  the  sympathetic  nerves,  and 
the  nerve  terminations  in  the  skin  and  these  may  be  regarded  as 
constituting  one  organ,  both  from  the  developmental,  structural,  and 
functional  points  of  view.  From  the  facts  which  have  been  already 
stated,  viz.,  that  it  may  be  inherited,  that  it  may  run  in  families, 
that  it  may  be  present  at  birth  or  appear  in  early  life,  or  at  any  rate 
before  maturity,  and  that  it  may  be  associated  with  other  develop- 
mental errors,  Neuro-fibromatosis  would  appear  to  be  a  develop- 
mental disease  of  this  organ,  dating  from  intra-uterine  life.  The 
central  nervous  system  has  never  been  observed  to  participate  in  the 
fibromatosis.  It  is  remarkable  that  the  membranes  of  the  brain  and 
spinal  cord,  which  are  generally  regarded  as  homologous  with  the 
connective  tissue  sheaths  of  the  nerves,  show  a  similar  exemption 
from  any  disease  resembling  neuro-fibromatosis.  It  may  be  that  a 
more  accurate  knowledge  of  the  development  of  the  peripheral 
nervous  system  may  shed  some  light  on  its  origin.  We  cannot 
agree  with  Feindel,  who  endeavours  to  su.stain  the  hypothesis  that 
generalised  neuro-fibromatosis  is  the  result  of  a  primitive  mal- 
formation of  the  ectoderm,  for  the  most  important  derivative  of 
the  ectoderm,  viz.,  the  central  nervous  system,  remauis  unafiected. 
So  far  as  our  present  knowledge  goes,  I  think  we  are  warranted  in 
adopting  the  view  expressed  by  Bruns,  Goldman,  and  others,  that 
the  condition  is  a  form  of  giantism  or  elephantiasis  of  the  connective 
tissue  elements  of  the  peripheral  nervous  system. 

7.  Tlie  occuiTence  of  neuro-Jibromatosis  in  the  loioer  animals. 

Multiple  neuromata  have  been  observed  by  veterinary  surgeons 
in  the  lower  animals,  especially  in  the  horse  and  cow.  The 
disease  presents  the  same  features  as  in  the  human  subject.  We 
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may  refer  to  the  frequently  quoted  case  observed  by  Colin ,  ^  on 
examining  the  carcase  of  an  apparently  healthy  cow,  he  found 
innumerable  tumours  of  the  nerves,  especially  the  sympathetic  and 
visceral  plexuses,  but  also  in  the  nerves  of  the  tongue,  neck,  and 
forefeet.  The  largest  of  them  weighed  five  lbs.,  and  was  situated  in 
the  solar  plexus,  surrounding  the  anterior  mesenteric  artery. 

1  Colin.    "  Rdcueil  de  Mddecine  V^tdrinaire."    Sdrie  IV.,  T.  VIII.,  p.  947. 


CHAPTER  VI 

CLINICAL  FEATURES  OF  NEURO- 
FIBROMATOSIS 

The  period  of  onset,  the  influence  of  heredity,  of  sex,  and  of  external 
factors  on  the  development  of  generalised  neuro-fibromatosis,  have 
been  discussed  in  the  preceding  chaptera.  The  clinical  features  may 
be  considered  under  the  following  heads  : — 

1.  Symptoms  and  signs  referable  to  the  enlargement  of  the 
nerves. 

2.  Clinical  course  and  terminations  of  the  disease. 

3.  Diagnosis,  prognosis,  and  treatment. 

4.  Special  features  of  the  plexiform  and  elephantiasis  varieties 
of  the  disease. 

1.  Symptoms  and  signs  referable  to  the  enlargement  of  the 
neirves. 

The  fact  that  the  disease  has  been  discovered  more  than  once  on 
post-mortem  examination  when  its  existence  was  entirely  un- 
suspected during  life,  indicates  that  it  may  occur  in  a  latent  form 
and  that  even  an  extensive  neuro-fibromatosis  may  be  unattended 
by  any  symptoms.  This  specially  refers  to  what  may  be  called 
the  first  or  initial  stage  in  the  development  of  the  malady, 
which  may  be  said  to  exist  only  in  a  pathological  sense.  The 
existence  of  neuro-fibromatosis  is  not  revealed  until  the  local 
exaggeration  of  the  process  results  in  the  formation  of  one  or  more 
"  tumours "  ;  this  may  be  described  as  the  second  stage  of  the 
disease. 
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The  presence  of  tumours  or  of  palpable  enlargements  of  tJie 
nerves. 

The  recognition  of  "  tumours "  of  the  nerve  trunks  is  only- 
possible  when  these  are  accessible  to  clinical  examination,  cy.  in 
the  extremities,  neck,  walls  of  the  thorax  and  abdomen.  Their 
physical  characters  have  been  already  described  (Chapter  IV.).  In 
shape  they  are  elliptical  or  fusiform,  with  the  long  diameter  in  the 
axis  of  the  nerve  ;  occasionally  they  are  spherical  or  even  somewhat 
flattened  when  confined  by  a  strong  fascia  or  other  resisting 
structure ;  they  are  freely  movable  transversely,  but  not  longitu- 
dinally. They  may  be  soft,  firm,  or  even  fibrous  in  consistence. 
Their  distribution  may  be  to  a  certain  extent  symmetrical  in 
correspondence  with  the  normal  bilateral  symmetry  of  the  nerves 
themselves.  They  vary  in  number  from  one  or  two  to  many  hun- 
dreds, and  in  size  from  the  most  minute  nodule,  to  growtlis  of  con- 
siderable proportions.  The  small  pin-head  or  pea-like  nodules  are 
frequently  met  with  along  the  cutaneous  nerves  of  the  extremities, 
and  in  the  subcutaneous  tissue  of  the  thoracic  and  abdominal  walls 
(Plate  XVII.).  The  larger  tumours  are  more  often  met  with  in  the 
large  nerve  plexuses;  when  originating  in  the  brachial  plexus  they 
may  appear  as  a  large  mass  above  the  clavicle,  or  in  the  axilla ; 
in  the  lumbar  and  sacral  plexuses  as  an  abdominal  or  pelvic  tumour. 
Tumours  of  medium  and  occasionally  of  large  size,  are  met  with  in  the 
nerves  of  the  extremities,  viz.,  the  median  and  ulnar  nerves  especially, 
in  the  upper  arm,  the  sciatic  in  the  buttock  or  back  of  the  thigh, 
the  popliteals  in  the  ham,  and  the  anterior  crural  in  the  upper  part  of 
Scarpa's  triangle.  (A' more  complete  account  of  the  distribution  of 
the  tumours  has  been  given  in  Chapter  IV.) 

In  addition  to  what  may  be  called  tumours,  one  may  identify 
other  diffuse  and  extensive  enlargements  of  the  more  superficial 
nerves,  especially  in  emaciated  subjects  (Plate  XVIII.). 


PLATE  XVII. 


Multiple  subcutaneous  neuro-fibroniata. 
(From  one  of  R.       Smith's  cases  of  generali>r  !  n.  n.  .-lilMomatosis.) 


PLATE  XVIII. 


The  right  upi^r  extremity  Irom  one  of  R.  W.  Smith's  eases  of  generalised  neuro-fibroinatosis. 
The  tliickened  and  beaded  nerves  are  visible  through  the  skin. 
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Symjytoms  resulting  from  the  fibromatosis  of  the  penpheral 
nerves. 

In  striking  contrast  to  the  solitary  tumours  of  nei-ves,  which  are 
remarkal)ly  sensitive,  the  multiple  "tumours"  arc  usually  quite 
insensitive,  so  that  their  existence  may  be  unknown  to  the  patient,  or 
they  may  have  obtruded  so  little  on  his  attention,  that  he  is  unable 
to  say  whether  they  appeared  together,  or  in  succession,  and  he  may 
be  unable  to  give  any  information  as  to  the  date  of  their  first 
appearance.  Very  commonly  there  is  one  particular  tumour  of 
which  he  complains,  and  he  may  be  ignorant  of  the  existence  of  the 
others.  The  sensitive  tumour  is  usually  one  which  is  exposed  to 
pressure  or  injury,  e.g.  involving  the  nerves  of  the  upper  arm  or  at  the 
bend  of  the  elbow,  the  sciatic  in  the  buttock,  tlie  external  popliteal 
over  the  neck  of  the  fibula.  There  is  less  likely  to  be  any  complaint 
of  tumours  which  are  l)cttor  covered  by  soft  parts,  e.g.  the  sciatic 
in  the  mid  thigh,  the  anterior  crural  in  Scarpa's  triangle,  the  vagus 
in  the  neck,  and  those  in  the  interior  of  the  thorax  and  abdomen. 
Sensitiveness  is  not  however  altogether  a  (juestion  of  exposure  to 
pressure,  for  the  minute  subcutaneous  tumours  which  may  be  present 
in  hundreds  along  the  intercostal  and  other  cutaneous  nerves  are 
almost  without  exception  quite  insensitive,  re.sembling  in  this 
respect  the  skin  tumours  proper,  but  in  marked  contrast  to  the 
"  solitary  painful  subcutaneous  tubercle."  Sometimes  the  sensitive- 
ness of  a  particular  tumour  appears  to  depend  on  its  having  grown 
more  rapidly  ;  it  is  then  sometimes  a  little  fixed  or  adherent  to  the 
surrounding  tissues.  Apart  from  the  possibility  of  more  rapid  growth 
on  exposure  to  injury,  no  satisfactory  explanation  has  been  given  why, 
in  a  case  of  multiple  tumours,  the  majority  may  be  freely  handled, 
and  one,  or  it  may  be  two  or  more,  may  be  so  sensitive  that  the 
slightest  pressure  cau.ses  agony  which  may  last  for  hours.  In  one 
particular  case,  which  was  under  my  own  observation  for  over  two 
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years,  the  sensitiveness  of  individual  tumours  varied  to  a  remarkable 
degree  from  time  to  time  ;  certain  of  them  which  were  quite  insensitive 
when  the  patient  first  came  under  observation,  became  exquisitely- 
tender  when  the  disease  was  further  advanced.  The  only  explanation 
I  can  suggest  is,  that  the  sensitiveness  is  associated  with  changes  in 
the  nerve  fibres  involved  by  the  tumours  ;  certain  it  is,  that  when  a 
tumour  undergoes  sarcomatous  transformation,  the  sensitiveness  and 
pain  are  very  pronounced,  and  arc  associated  with  destructive 
changes  in  the  nerve  fibres.  The  nerve  trunks  themselves,  apart 
from  the  presence  .of  tumours,  may  be  sensitive.  Other  sensory 
disturbances  are  exceptional,  e.g.  blunting  of  sensibility  to  touch, 
pain,  and  temperature.    Actual  anaesthesia  is  very  rare. 

Disturbances  of  the  motor  functions  are  also  very  exceptional ; 
cramps  of  the  muscles  supplied  by  the  nerve  involved  by  the  tumour, 
reflex  spasm  in  adjacent  or  even  distant  muscles,  involuntary 
jerkings  of  a  limb,  may  be  observed  on  handling  the  tumour ;  they 
are  very  rarely  spontaneous.  Impairment  of  muscular  power  is  not 
uncommon,  but  it  is  more  often  the  result  of  the  sensitiveness  of 
tumours  than  of  actual  paresis  or  paralysis  ;  the  occurrence  of 
paralysis  may  be  regarded  as  evidence  of  the  pressure  of  tumours  on 
the  spinal  cord,  or  nerve  roots  within  the  spinal  canal,  or  of  the 
development  of  sarcoma.  Tumours  on  the  nerve  fibres  in  the  sub- 
stance of  a  muscle  may  be  sensitive,  and  on  squeezing  them  the 
muscle  may  pass  into  a  condition  of  spasm. 

Symptoms  from  pressure  on  the  spinal  cord  and  nerve  roots. 

Pressure  on  the  cord  is  produced  by  the  tumour-like  enlarge- 
ments of  the  nerve  roots  within  the  spinal  canal.  These  have 
already  been  described  as  most  frequent  in  the  cervical  region, 
and  in  the  cauda  equina.  A  solitary  case  is  recorded  by  Gerhardt 
in  which  a  tumour  of  the  spinal  accessory  nerve,  where  it  passes 
through  the  foramen  magnum,  pressed  on  the  medulla  oblongata. 
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The  symptoms  resemble  those  met  with  in  other  forms  of  com- 
pression of  the  cord  {e.g.  Pott's  disease) ;  they  are  very  gradual 
in  onset,  and  they  vary  very  much  at  different  periods ;  they  may 
improve  in  a  remarkable  way,  and  then  relapse ;  this  is  probably 
associated  with  variations  in  the  consistence,  tension,  and  size  of 
the  tumours,  depending  on  alterations  in  the  amount  of  blood  and 
lymph  in  their  substance.  The  cord  symptoms  include  motor 
paresis  or  paralysis  of  the  legs,  less  frequently  of  the  arms  as  well, 
very  rarely  of  one  side  of  the  body  or  of  the  muscles  of  the  trunk 
or  neck ;  in  the  case  of  the  limbs  the  paralysis  may  go  on  to  flexor 
spasm  and  contracture,  so  that  the  patient  may  become  crippled  and 
bed -ridden.  Paralysis  of  the  bladder  and  rectum,  a  tendency  to 
bed-sores,  and  alterations  in  the  reflexes  have  been  observed  in 
several  cases. 

Sensory  symptoms  are  decidedly  less  frequent,  e.c/.  pains  in  the 
limbs,  formication,  anaBsthesia,  painful  cramps,  .sensory  paraplegia. 

The  cord  symptoms  are  well  illustrated  in  a  case  observed  by 
the  author  over  a  period  of  three  and  a  half  years.  The  patient,  a 
man  aged  forty-one,  first  complained  of  a  dull  heavy  pain  in  the 
back,  the  sensation  of  pins  and  needles  with  occasional  twitch- 
ing in  the  right  foot,  which  then  began  to  drag  in  walking. 
On  stooping  he  had  difficulty  in  regaining  the  erect  posture. 
Eighteen  months  later  he  began  to  sufi"er  from  pins  and  needles 
sensation  in  the  right  arm ;  it  became  weak,  and  was  no  longer 
able  to  guide  or  grasp  things  properly.  Numbness  was  com- 
plained of  in  the  right  leg  and  foot,  the  right  hand,  and  left 
knee.  The  muscular  sense  was  deficient  in  all  four  limbs.  There 
were  fibrillary  and  undulating  tremors  in  the  muscles  of  the  limbs. 
He  complained  of  occasional  cramps  in  both  legs ;  the  latter  were 
drawn  up  involuntarily  at  frequent  intervals,  and  caused  him  much 
pain.  He  then  lost  power  in  all  four  extremities,  so  that  he  was 
absolutely  helpless,  and  had  to  be  fed.    The  urine  occasionally 
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dribbled  away  of  itself  night  and  day  for  a  week  at  a  time,  then 
the  bladder  would  resume  its  normal  functions  for  several  weeks. 
About  a  year  later  he  gradually  recovered  the  power  in  the  arms, 
and  was  able  to  feed  himself  once  more.  He  then  recovered  power 
in  the  muscles  of  the  trunk,  so  that  he  could  sit  up  in  a  chair. 
Finally,  the  legs  improved  a  little,  so  that  he  was  able  to  move 
them  about  in  bed.  Dribbling  of  urine  was  very  occasional  If 
deprived  of  a  water  bed,  a  bed-sore  threatened  over  the  sacrum. 
The  legs  and  feet  gradually  wasted  and  became  drawn  up,  the  toes 
becoming  pointed.  The  knee-jerks  and  plantar  reflexes  were  exagger- 
ated for  a  time,  and  there  was  some  ankle  clonus.  There  was  no 
further  variation  in  the  cord  symptoms  until  his  death  from  influenza. 

Symptoms  from  fibromatosis  of  the  cranial  nerves. 

There  are  isolated  cases  on  record  in  which  one  or  other  of  the 
cranial  nerves  was  the  seat  of  a  tumour-like  enlargement  near  its 
origin  from  the  brain,  so  that  it  pressed  on  the  latter  and  caused  the 
ordinary  symptoms  of  cerebral  or  cerebellar  tumour.  Loss  of  sight 
or  of  hearing  has  occurred  in  the  rare  cases  in  which  the  fibromatosis 
has  involved  the  optic  or  the  auditory  nerve. 

The  symptoms  arising  from  involvement  of  the  cranial  nerves 
outside  the  skull  (which  is  much  more  common)  do  not  differ  from 
those  related  to  tumours  of  the  peripheral  nerves.  Mention  has 
already  been  made  of  the  frequency  with  which  the  vagus  is  affected 
in  the  neck,  on  one  or  both  sides,  and  in  the  thorax  or  abdomen ;  it 
is  quite  exceptional  that  this  should  be  attended  with  any  nerve 
symptoms  ;  attacks  of  difficult  breathing,  amounting  to  suffocation, 
and  attacks  of  palpitation  have  been  recorded,  but  it  is  not  clear 
that  these  were  always  the  result  of  the  implication  of  the  vagus  in 
the  fibromatosis.  Tumour-like  enlargements  of  the  hypoglossal 
nerve  have  been  known  to  interfere  with  the  movements  of  the 
tongue  and  with  mastication. 
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Symptoms  from  fibromatosis  of  the  sympathetic  nei-ves. 

Considering  the  extent  to  which  the  main  cords,  ganglia,  and 
plexuses  of  the  sympathetic  system  may  participate  in  generalised 
neuro-fibromatosis,  it  is  at  first  sight  remarkable  that  this  should 
occur  without  giving  rise  to  symptoms.  The  explanation  is  that  the 
nerve  fibres  are  just  as  capable  of  carrying  on  their  important 
functions  in  spite  of  the  fibromatosis,  as  are  the  fibres  in  the  cerebro- 
spinal nerves.  It  is  possible,  however,  that  when  the  fibromatosis 
is  generalised  throughout  the  sympathetic  system  that  it  may  be 
concerned  in  the  failure  of  nutrition,  amounting  to  cachexia,  which 
is  sometimes  observed  in  the  final  stages  of  the  malady  and 
in  the  liability  to  succumb  to  intercurrent  disease,  e.g.  tuberculosis, 
typhoid  fever,  influenza.  There  is  no  evidence  to  show  that  there  is 
any  connection  between  the  lesion  in  the  sympathetic  nervous 
system  and  the  abnormal  pigmentation  of  the  skin  met  with  in 
many  cases  of  generalised  ncuro-fibromatosis. 

Symptoms  from  pressure  on  other  structures  and  organs. 

These  are  so  rare  as  to  be  of  little  clinical  importance.  A  large 
intercostal  tumour  has  been  known  to  press  on  the  inferior  vena  cava 
and  cause  hydrothorax  and  ascites  ;  the  pressure  of  a  tumour  in  the 
lumbar  plexus  on  the  common  iliac  veins  has  given  rise  to  dropsy  and 
thrombosis  of  the  veins  in  the  lower  limbs ;  a  sympathetic  tumour  has 
caused  absorption  of  the  bodies  of  the  dorsal  vertebrae  ;  a  tumour  in 
the  lumbar  plexus  has  pressed  on  the  ureter  and  caused  frequent  desire 
with  partial  inability  to  pass  water,  and  hydronephrosis ;  tumours 
pressing  on  the  recurrent  laryngeal  nerve  and  on  the  cesophagus 
have  caused  alteration  in  the  voice  and  difliculty  in  swallowing. 

Progress  and  terminations  of  generalised  neuro-fbromatosis. 
It  is  very  difticult  to  estimate  the  progress'  in  any  given  case  of 
neuro-fibromatosis.     Sometimes  it  is  stationary,  sometimSs  it  is 
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progressive.  In  the  majority  of  cases,  however  (apart  from  malignant 
transformation),  the  visible  tumours  have  already  attaioied  their 
maximum  size  when  they  first  come  under  observation,  and  they 
tend  to  remain  stationary,  and  may  continue  so  indefinitely.  On 
the  other  hand,  they  may  slowly  increase  in  size,  and  new 
ones  may  appear,  either  singly  or  in  crops,  it  may  be  in  hundreds. 
The  original  tumours  may  involute  to  a  certain  extent,  but  they 
rarely  disappear  altogether,  although  I  have  seen  the  smaller  sub- 
cutaneous tumours  on  the  chest  wall  entirely  disappear.  Michet 
observed  the  disappearance  of  skin  tumours,  the  area  of  the  tumour 
remaining  recognisable  by  a  depression  of  the  skin,  and  by  insensi- 
bility to  the  prick  of  a  needle. 

The  injurious  influence  of  trauma,  especially  in  the  form  of 
operative  interference,  has  been  repeatedly  observed.  Numerous 
cases  are  reported  in  which  the  patient  attributed  an  increase 
in  the  size,  and  an  exaggeration  of  the  symptoms  of  a  par- 
ticular tumour  to  a  blow ;  surgeons  are  familiar  with  the  fact 
that  the  removal  of  one  or  more  tumour's  by  operation  has  been 
followed  by  greater  activity  and  an  apparent  generalisation  of  the 
fibromatosis,  exemplified  by  the  appearance  of  fresh  tumours  in 
other  parts  of  the  body,  and  an  enlargement  of  those  which 
already  existed.  The  same  observation  applies  to  tumours  and 
to  pigmentations  of  the  skin. 

The  general  health  is  usually  unimpaired  so  long  as  the  disease 
is  stationary.  Patients  with  multiple  neuro-fibromata  have  been 
known  to  enjoy  good  health  up  to  the  age  of  sixty  or  more  When 
the  disease  is  progressive,  and  gives  evidence  of  becoming  generalised 
throughout  the  whole  peripheral  nervous  system,  they  are  liable  to 
pass  into  a  condition  of  marasmus  or  cachexia,  which  has  been  called 
by  French  authors,  the  third  stage  of  the  disease.  They  lose  flesh 
and  strength  and  become  antemic  ;  they  cease  to  care  for  food  ;  the 
fingers  "may  become  clubbed  (apart  from  tuberculosis),  their  health 
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may  be  unclermined  by  suffering  and  loss  of  sleep,  or  they  may 
become  apathetic,  listless,  resigned,  not  moving  or  speaking  unless 
in  answer  to  questions  ;  the  memory  is  impaired,  and  the  mental 
faculties  are  dull ;  they  may  be  sad,  gloomy,  and  despondent.  In  a 
considerable  number  of  cases  there  may  be  persistent  vomiting  and 
diarrhoea.  Death  ensues  from  exhaustion,  or  from  such  complica- 
tions as  paraplegia,  bed-sores,  etc.,  or  from  some  intercurrent  disease 
to  which  they  are  able  to  offer  but  little  resistance.  These  include 
phthisis  or  some  other  form  of  tuberculosis  (six  cases),  pneumonia 
(five  cases),  typhoid  (five  cases),  tetanus,  influenza,  cholera,  etc. 
(see  Table  on  page  92). 

Special  reference  must  be  made  to  the  occurrence  of  .sarcoma 
in  the  subjects  of  neuro-fibromatosis,  for  it  is  a  weU -recognised 
termination  of  the  disease,  and  a  common  cause  of  death.  Its 
pathological  bearings  have  been  discussed  already  under  the  head- 
ing of  "  secondary  malignant  neuroma."  While  it  may  develop 
without  apparent  cause,  and  it  may  be,  in  a  tumour  which  has  been 
absolutely  stationary  for  many  years,  it  is  certainly  more  liable  to 
follow  upon  injury  or  operative  interference,  especially  when  the 
latter  has  been  incomplete,  i.e.  when  a  tumour  has  been  only 
partially  removed.  The  sarcomatous  transformation  of  any  tumour 
is  indicated  by  the  aggravation  of  the  nerve  symptoms,  and  by  the 
usual  accompaniments  of  malignant  disease.  The  tumour  increases 
in  size,  and  becomes  fixed  to  its  surroundings  and  to  the  overlying 
skin  ;  the  pain  is  excessive,  and  may  absolutely  abolish  sleep  ;  thus  in 
a  case  observed  by  the  author  it  was  barely  relieved  by  injections  of 
morphine  amounting  to  fifteen  grains  in  the  twenty-four  hours ;  the 
rapid  onset  of  motor  symptoms  is  also  characteristic,  e.g.  agonising 
spasms  of  groups  of  muscles,  going  on  to  contracture,  paralysis, 
and  extreme  wasting  of  the  muscles.  Stationary  tumours  in  other 
parts  of  the  body  may  assume  similar  malignant  characters,  and 
may  grow  with  a  rapidity  which  can  only  be  described  as  extra- 
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ordinary.  Visceral  metastases  are  exceptional ;  evidence  of  their 
existence  may  be  obtainable  in  the  shape  of  marked  duluess  over 
one  or  both  lungs. 

The  frequency  of  sarcoma  in  neuro-fibromatosis  may  be  gauged 
from  the  facts  given  in  the  Table  on  page  92.  It  would  appear  to 
occur  in  over  seventeen  per  cent,  of  the  total  cases  recorded. 

The,  diagnosis,  prognosis,  and  treatment  of  neuro-Jibromatosis. 

A  knowledge  of  the  disease  ensures  easy  diagnosis.  The  com- 
bination of  tumours  and  pigmentation  of  the  skin  with  tumours 
of  the  nerve  trunks  is  pathognomonic.  Where  the  nerve  trunks 
alone  are  involved,  there  might  be  temporary  confusion  with  other 
forms  of  multiple  tumours,  using  this  term  in  the  clinical  sense, 
e.g.  lipomata,  gummata,  enlarged  lymphatic  glands.  In  the  neck, 
tumour-like  enlargements  of  the  cervical  sympathetic  cord,  or  of  the 
brachial  plexus,  have  been  mistaken  for  tuberculous  glands  ;  care  must 
be  taken  not  to  explain  away  the  nerve  symptoms  in  such  cases,  as 
being  of  hysterical  origin.  Multiple  tumours  in  the  neck  and  axilla 
have  been  diagnosed  as  Hodgkin's  disease ;  there  is  no  real  resem- 
blance between  the  two. 

The  prognosis  should  always  be  guarded.  While  the  disease 
may  remain  stationary  for  an  indefinite  period,  and  be  compatible 
with  fair  bodily  health,  the  probabilities  are  that  sooner  or  later  it 
will  progress  and  become  generalised  and  prove  fatal ;  that  the 
disease  usually  terminates  in  death  may  be  reasonably  inferred 
from  what  has  gone  before.  It  may  be,  however,  that  the  striking 
appearances  met  with  post-mortem,  have  led  to  a  disi^roportionate 
number  of  the  fatal  cases  being  placed  on  record. 

Treatment. — As  is  the  case  in  many  other  rare  and  interesting 
diseases,  there  is  no  treatment  beyond  that  concerned  in  relieving  the 
symptoms  and  complications.  The  dangers  of  operative  interference 
are  not  to  be  lost  sight  of.    When  relief  is  urgently  sought  on 
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account  of  agoni&ing  pain  connected  with  one  particular  tumour,  it 
may  be  necessary  to  disregard  the  dangers  in  question,  but  inasmuch 
as  removal  of  the  offending  tumour  has  been  so  frequently  attended 
with  disastrous  results,  it  might  be  wiser  to  resect  a  portion  of  the 
nerve  at  a  higher  level,  or  in  the  case  of  the  extremities,  to  recom- 
mend amputation.  Where  there  are  indications  of  sarcomatous 
transformation,  early  and  high  amputation  affords  the  only  chance 
of  recovery. 

Special  clinical  features  of  the  j^lexiform  variety  of  neuro- 
fibromatosis. 

The  plexiform  tumour  is  often  recognisable  at  birth  or  in  the 
earliest  years  of  life.  The  sites  which  it  commonly  selects,  its 
physical  characters,  and  its  frequent  association  with  elephantiasis, 
have  already  been  described.  The  skin  over  the  tumour  may 
appear  normal,  or  may  show  a  brown  coloration,  or  it  may  be 
thickened  and  hairy,  as  well  as  pigmented.  The  sensation  im- 
parted to  the  examining  fingers  by  the  complexly  convoluted 
nerve  cords  is  so  characteristic  that  it  is  unlikely  to  Ijc  mistaken 
for  anything  else.  The  tumour  may  grow  at  the  same  rate  as  the 
child,  or  it  may  remain  stationary  for  an  indefinite  period,  or  it 
may  take  on  a  more  active  growth  without  any  apparent  cause. 
The  deformity  is  the  chief  source  of  complaint ;  it  is  very  little  or 
not  at  all  sensitive  ;  spontaneous  pain  is  exceptional.  When  situated, 
as  it  very  commonly  is,  in  the  upper  eyelid  and  forehead,  it  may 
hang  down  and  cover  the  globe,  and  may  lead  to  secondary  changes 
in  the  eyeball  and  loss  of  sight.  It  is  more  uniformly  innocent  than 
the  generalised  disease  in  the  trunks  of  nerves ;  operations  for  its 
removal  arc  well  borne,  even  when  incomplete  as  they  often  are, 
owing  to  the  prolongation  of  the  convoluted  nerve  cords  into  the 
substance  of  muscles,  around  blood-vessels,  etc.  The  skin  is 
dissected  off  witli  difficulty.    When  situated  in  the  scalp,  they 
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arc  often  found,  like  the  dilated  arteries  of  a  cirsoid  aneurism, 
lodged  in  grooves  in  the  bone,  or  in  actual  gaps  in  the  skull. 
Operations  are  undertaken  chiefly  with  the  object  of  removing 
an  unsightly  deformity.  Malignant  transformation  is  an  excep- 
tional occurrence  in  the  plexiform  tumour  ;  it  has  been  observed  by 
von  Winiwarter  and  by  de  Morgan,  and  it  is  attended  by  similar 
features  and  by  similar  disastrous  results  to  those  observed  in  the 
generalised  disease  in  the  nerve  trunks. 
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Special  Clinical  Features  of  Elephantiasis  Neuromatosa 
OR  Pachydermatocele 
The  period  of  onset  is  the  same  as  the  plexiform  type  of  the 
disease  with  which  it  is  so  frequently  associated.  One  of  its 
favourite  seats  is  also  the  same,  viz.,  the  head  and  neck.  It  is  also 
met  with  on  the  trunk  and  extremities  in  the  shape  of  large  lobulated 
or  folded  pendulous  tumours.  Less  frequently,  it  involves  one  or 
both  of  the  lower  limbs  in  the  form  of  a  more  diffuse  elephantiasis 
like  that  resulting  from  disease  of  the  blood  or  lymph  vessels. 
Unlike  the  latter,  however,  the  point  of  origin  and  the  progress  of 
the  neuromatous  elephantiasis  are  scarcely,  if  at  all,  influenced  by 
gravity  and  the  dependent  position  of  the  limb.  The  enlargement 
is  present  at  birth,  or  appears  in  the  earlier  years  of  life  ;  it  fre- 
quently originates  in  a  brown  spot  or  mole ;  it  increases  gradually 
or  by  fits  and  starts,  until  when  adolescence  or  adult  life  is 
attained,  it  may  present  the  appearances  shown  in  Plate  XVI.  Its 
general  characters  have  been  described  at  page  80.  The  patient 
may  or  may  not  be  mentally  deficient,  and  may  or  may  not  present 
other  manifestations  of  neuro-fibromatosis,  in  the  shape  of  pigmenta- 
tions and  tumours  of  the  skin,  plexiform  tumours,  or  those  of  nerve 
trunks.  There  are  no  symptoms  connected  with  the  elephantiasis 
beyond  its  bulk  and  unsightliness ;  eczematous  discharge,  excoria- 
tion, and  ulceration  are  the  result  of  inattention  to  cleanliness.  The 
clinical  diagnosis  of  its  neuromatous  origin  may  be  impossible,  unless 
it  coexists  with  other  manifestations  of  neuro-fibromatosis.  Amputa- 
tion has  been  the  usual  treatment  adopted  in  the  diffuse  elephantiasis 
of  the  lower  extremity,  and  its  results  have  been  eminently  satisfac- 
tory ;  the  subsequent  progress  of  the  patient  wiU  depend  on  the 
presence  or  absence  of  generalised  neuro-fibromatosis.  In  one  case 
recorded  by  Max  Jordan,  the  patient,  a  girl  of  seventeen,  died  of 
general  weakness  ten  months  after  amputation  of  the  thigh. 

The  lobulated  pendulous  tumours,  met  with  on  other  parts  of  the 
body  may  be  removed  by  ordinary  surgical  means, 
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GENERALISED  NEURO-FIBROMATOSIS 

Abstract  of  Cases  which  have  come  under  the  Author's 
Personal  Observation. 

1.  Multiple  tumours  of  right  lower  extremity  loithout  any 
apparent  general  disease  of  the  nerve  trunks  ;  the  tumours 
sensitive  and  giving  rise  to  shooting  pai'ns ;  removal  of 
the  tumours ;  recovery. 

G.  D.,  fifty-six,  mason,  Dundee,  married,  admitted  21st  January 
1898  to  the  University  Clinical  Wards,  Royal  Infirmary,  Edinburgh, 
under  the  care  of  Professor  Anuandale.  He  has  eight  of  a  family, 
of  which  one  son,  aged  thirty-two,  has  painless  lumps  in  his  buttock. 
About  twenty-eight  years  ago  he  had  a  severe  attack  of  sciatica  in 
the  left  side.  He  has  from  time  to  time  suffered  from  facial  neu- 
ralgia. About  thirty-three  years  ago  he  discovered  a  small  lump, 
the  size  of  a  pea,  in  the  right  gluteal  region,  which  at  times  was 
very  painful.  Eighteen  years  ago  he  discovered  another  small  lump 
on  the  outer  aspect  of  the  leg,  midway  between  the  knee  and  the 
ankle,  which  has  been  the  source  of  almost  constant  pain.  About 
four  years  ago  he  discovered  a  nodule  the  size  of  a  pea  over  the 
outer  ankle  bone,  his  attention  being  directed  to  it,  as  to  the  others, 
by  pain.  JNIore  recently,  these  lumps  have  all  increased  in  size,  and 
have  caused  him  much  suffering. 

The  patient  is  a  strong  healthy  man.  He  exhibits  the  following 
tumours  : — (1)  One  as  large  as  a  pigeon's  egg  in  the  right  buttock 
in  the  position  of  the  small  sciatic  nerve  ;  when  compressed,  e.g. 

"3 
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by  sitting  upou  it,  pain  shoots  down  the  back  of  the  thigh,  and 
into  the  perineum.  (2)  A  slightly  smaller  lump  about  the  middle 
of  the  anterolateral  aspect  of  the  right  leg,  in  the  position  of  the 
musculo-cutaneous  nerve  ;  it  gives  rise  to  a  good  deal  of  pain,  v/hich 
shoots  uj)  the  leg  and  down  to  the  foot,  the  latter  feels  dead  and  cold  ; 
in  addition  to  these  spontaneous  pains,  the  leg  feels  sore  and  tired 
after  walking,  and  on  jarring  the  foot  the  pains  shoot  up  the  leg  as 
far  as  the  tumour.  (3)  A  rounded  tumour  like  a  marble  over  the 
right  external  malleolus,  which  is  very  freely  movable,  and  not 
at  all  teijder,  even  when  pressed  upon  by  the  boot.  If  related  to 
a  nerve,  it  must  be  to  a  branch  of  the  external  saphenous.  There 
are  no  other  tumours,  and  the  accessible  nerve  trunks  appear  normal. 

On  the  28th  January  1898  all  three  tumours  were  excised  by 
Professor  Annandale  without  differentiating  or  interfering  with  the 
nerves  with  which  they  were  connected.  The  relief  from  pain  was 
complete  and  permanent  so  far  as  the  buttock  was  concerned.  I 
heard  from  him  sixteen  months  later  to  the  effect  that  the  leg  still 
troubles  him  owing  to  "  burning  sensations  running  from  where 
the  tumour  was  removed  from  the  leg  down  to  the  toes,"  and 
"  a  sort  of  creeping  pain  as  if  something  were  running  up  and 
down  the  leg." 

The  sciatic  tumour  measured  6  cm.  in  length,  and  2 '5  cm.  in 
breadth  ;  it  had  a  smooth  capsule  which  was  adherent  at  one  point 
to  the  gluteus  maximus  ;  on  section  it  was  very  soft,  friable  and 
granulax.  The  musculo-cutaneous  tumour  measured  2  cm.  in  length, 
and  1  cm.  in  breadth ;  its  capsule  was  also  adherent  to  the  adjacent 
muscle  (peroneous  lougus  ?).  The  external  saphenous  tumour  was 
spherical,  and  about  1  cm.  in  diameter. 
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2.  Plexiform  neuroma  of  the  left  small  sciatic  nerve,  and 
multiple  subcutaneous  neuro-fbromata  on  the  trunk  and 
limbs.  Partial  removal  of  the  i)lexiform  tumour.  Con- 
tinued good  health  and  freedom  from  symptoms  three  and 
a  half  years  later. 

C.  J.  M.,  sixteen,  schoolgirl,  Ross-shire,  admitted  to  the  Uni- 
versity Clinical  Wards,  Royal  Edinburgh  Infirmary,  10th  October 
1892,  under  the  care  of  Professor  Annandale.  She  belonged  to  a 
healthy  family,  and  was  herself  a  fairly  nourished,  active,  intelligent 
girl.  Her  complaint  was  of  a  swelling  on  the  back  of  the  left  thigh, 
which  was  noticed  accidentally  two  years  ago,  it  being  at  that  time 
about  the  size  of  a  walnut ;  it  had  never  caused  her  any  pain  or 
other  discomfort ;  she  was  not  aware  of  the  existence  of  any  other 
tumours. 

The  tumour  complained  of  was  found  to  occupy  the  posterior  and 
inner  aspects  of  the  left  thigh,  from  a  finger's  breadth  Ijclow  the  fold 
of  the  buttock  downwards  for  1(5  cm.  From  side  to  side  it  measured 
14  cm.  The  overlying  skin  was  normal  in  appearance,  and  moved 
freely  upon  the  tumour.  The  tumour  itself  moved  with  the  ham- 
string and  adductor  group  of  muscles ;  on  palpation  it  was  quite 
insensitive,  and  felt  like  a  mass  of  hard  worms,  or  convoluted 
knotted  cords ;  it  had  no  defined  margin,  for  the  cords  of  which  it 
was  composed  could  be  traced  into  the  surrounding  tissues  in  all 
directions.  By  those  who  examined  the  tumour,  it  was  regarded  as 
being  unlike  anything  with  which  they  were  familiar. 

On  further  examination  the  following  tumours  were  discovered  : — 
A  nodulated  mass  similar  to  that  above  described  filling  up  the  left 
popliteal  space,  bulging  from  it  and  extending  downwards  as  far  as 
the  middle  of  the  calf.  A  longitudinal  series  of  minute  subcutaneous 
tumours  on  the  anterior  aspect  of  the  left  thigh  in  the  line  of  the 
femoral  artery  in  Scarpa's  triangle  (crural  branch  of  genito-crural 
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nerve) ;  another  series  on  the  outer  aspect  of  the  left  thigh,  extending 
from  a  liand's  breadth  below  the  great  trochanter,  as  far  as  the  level  of 
the  patella  (branches  of  external  cutaneous  nerve);  a  limited  number  of 
similar  pea-like  tumours  beneath  the  skin,  covering  the  subcutaneous 
surface  of  the  tibia  (branches  of  internal  saphenous  nerve).    In  the 
right  thigh,  a  few  scattered,  isolated,  pea-like,  subcutaneous  tumours 
along  the  back  of  the  thigh  and  popliteal  space  (small  sciatic  nerve), 
and  two  longitudinal  series  on  the  anterior  aspect  of  the  thigh,  one 
in  the  line  of  the  femoral  vessels  in  Scarpa's  triangle  (crural  branch 
of  genito-crural  nerve),  the  other  on  the  inner  aspect  of  the  thigh,  as 
far  as  the  internal  condyle  of  the  femur  (branches  of  internal  cuta- 
neous nerve).    In  the  right  arm  there  was  one  subcutaneous  nodule 
like  a  split-pea,  one  inch  below,  and  to  the  inner  side  of  the  centre  of 
the  bend  of  the  elbow  (anterior  branch  of  internal  cutaneous  nerve). 
The  left  arm  was  exempt.    In  the  abdominal  wall  there  were  a  number 
of  scattered,  subcutaneous,  pea-like  nodules  between  the  umbilicus 
and  the  iliac  crest  on  either  side  (anterior  branches  of  lower  inter- 
costal nerves).    The  accessible  nerve  trunks  were  apparently  normal. 
None  of  the  tumours,  including  the  large  plexiform  variety  in  the  left 
thigh,  were  the  seat  of  any  pain,  nor  were  they  in  the  least  sensitive 
to  pressure.    As  regards  their  distribution,  it  will  be  noted  that  with 
the  exception  of  the  plexiform  tumour,  which  involved  the  small 
sciatic,  all  the  others  affected  the  purely  cutaneous  nerves  of  the 
abdominal  wall,  of  the  right  upper,  and  of  both  lower  limbs. 

Professor  Annandale  operated  upon  the  plexiform  tumour  on  the 
19th  October  1892,  making  a  mesial  incision  along  the  back  of  the 
thigh  through  the  skin  and  fat ;  the  tumour  tissue  which  was  then 
exposed  appeared  like  strings  of  boiled  tapioca,  partly  accumulated 
into  a  central  mass,  partly  in  the  form  of  isolated  tortuous  cords 
radiating  out  from  the  margins  of  the  latter,  and  sprouting  through 
the  deep  fascia  (fascia  lata)  into  the  fat  beneath  it,  and  penetrating 
also  the  substance  of  the  subjacent  hamstring  and  adductor  muscles. 
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The  greater  part  of  the  tumour  was  removed,  but  no  attempt  was 
made  to  follow  out  its  ramifications. 

The  patient  returned  to  her  home,  where  she  was  seen  thirteen 
months  later  by  Dr  Murray  Leslie,  who  kindly  furnished  the 
following  report : — "  The  patient  has  enjoyed  the  best  of  health 
since  leaving  the  Infirmary  ;  she  has  grown  considerably,  and  has 
gained  7  lbs.  in  weight ;  she  has  commenced  work  in  the  telegraph 
office  ;  the  tumour  mass  on  the  back  of  the  left  thigh,  which  was 
still  to  be  felt  after  the  operation,  has  not  appreciably  altered  since 
then  ;  it  is  a  little  tender  to  the  touch,  and  there  are  occasional 
pains  shooting  down  the  knee.  The  other  tumours  are  in  statu  quo 
and  give  rise  to  no  pain."  Two  and  a  half  years  later  {30th  July 
1896)  she  was  again  seen  by  Dr  Leslie,  who  reported  that  she  was 
now  in  better  health  than  she  had  been  for  years,  and  that  the 
plexiform  tumour  in  the  thigh  had  not  altered  in  any  way. 

The  portion  of  plexiform  tumour  removed  (Plate  XI.)  measured 
14  cm.  in  length,  10  cm.  in  breadth,  and  5  cm.  in  thickness.  It 
W!is  made  up  of  a  .series  of  convoluted  and  beaded  cords,  of  a  soft, 
gelatinous,  almost  translucent  tissue,  held  together  by  loose  areolar 
fat.  The  difterent  strands  were  easily  separated  from  each  other,  and 
then  exhibited  an  irregular  plexiform  arrangement.  On  the  super- 
ficial aspect  of  the  tumour,  the  strands  extended  up  to  the 
deeper  layers  of  the  skin  ;  on  the  deep  aspect  they  pierced  the 
fascia  lata  and  hamstring  muscles.  The  microscopic  examination 
was  incomplete,  as  the  specimen  was  not  preserved  in  Muller's  fluid. 
Transverse  sections  were  made  of  the  strands  of  the  tumour,  and 
were  stained  in  hjematoxylin  and  eosin  ;  the  nerve  fibres  were  so 
few  in  number  that  they  were  only  discovered  after  very  careful 
search,  lying  chiefly  at  the  periphery  of  each  strand  in  small  groups  ; 
the  numerous  blood-vessels  had  a  delicate  but  distinct  wall.  The 
general  tissue  of  the  tumour  was  derived  from  an  overgrowth  of 
the  endoneurium  of  the  small  sciatic  nerve. 
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The  preceding  case  is  a  typical  one  of  plexiform  neuro-fibroma 
in  combination  with  multiple  tumours  in  the  course  of  the  cutaneous 
nerves;  the  plexiform  tumour  pursued  an  innocent  course  in  spite 
of  operative  interference,  and  persisted  indefinitely  in  a  quiescent 
condition,  having  apparently  reached  its  acme  of  development. 

3.  Plexiform  neurd-Jibroma  of  the  right  median  nerve  in  the  upper 
arm;  multiple  nexbro-fihromata  of  the  upper  arm  and  hand; 
punctiform  and  patchy  pigmentation  of  skin ;  removal  of 
plexiform  and  some  of  the  nerve  trunk  tumours  ;  recovery. 

J.  M.,  dressmaker,  seventeen,  Perthshire,  admitted  to  the  Univer- 
sity Clinical  Wards,  Royal  Edinburgh  Infirmary,  30th  November  1898, 
under  the  care  of  Professor  Annandale.  She  belonged  to  a  healthy 
family,  and  had  had  no  previous  illnesses.  A  tumour  on  the  right 
upper  arm  was  first  noticed  eight  or  nine  years  ago;  since  then  it  has 
gradually  increased  in  size;  there  have  been  occasional  pains  down  the 
arm,  but  they  were  not  severe  enough  to  keep  her  awake  at  night.  On 
admission  she  was  found  to  be  a  well-nourished,  dark-haired  girl,  of 
a  mental  calibre  rather  above  the  average  for  her  age  and  circum- 
stances. She  presented  a  series  of  tumours  and  of  pigmentations  of 
the  skin  having  the  following  characters  :— 

Tumours. — (l)  A  large  visible  tumour  on  the  inner  aspect  of 
the  right  upper  arm,  extending  upwards  into  the  axilla  towards  the 
coracoid  process,  and  downwards  beyond  the  middle  of  the  upper 
arm  nearly  to  the  bend  of  the  elbow  ;  it  was  slightly  tender  on 
pressure,  and  was  felt  to  be  made  up  of  a  number  of  knotted  cords 
and  lumps  connected  with  one  another.  It  was  not  adherent  to 
the  overlying  skin.  (2)  A  series  of  small  nodules,  like  almonds,  in 
the  line  of  the  median  nerve  in  the  left  upper  arm.  (3)  A  well- 
defined  almond-shaped  tumour  in  the  substance  of  the  ball  of  the  left 
thumb  in  its  inner  half,  of  hard  consistence,  and  occasionally  tender 
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on  pressure.  (,4)  An  elliptical  tumour,  almost  as  big  as  a  pigeon's 
egg,  in  the  palm  of  the  left  hand  in  the  interval  between  the  fourth 
and  fifth  metacarpal  bones  (branch  of  ulnar  nerve). 

Pigmentations. — These  are  scattered  all  over  the  body  ;  they  vary 
in  colour  from  a  pale  coffee  brown  to  black,  and  in  size  from  a  pin 
point  to  areas  measuring  2-5  by  5  cm. ;  the  pigmentations  are  accom- 
panied by  a  considerable  growth  of  soft  hair,  except  on  the  abdomen. 
They  are  most  numerous  on  the  back,  but  there  are  a  few  on  the 
face,  and  on  the  arms  and  legs. 

Mr  Hodsdon,  who  operated  upon  the  plexiform  tumour  on  the  7th 
December  1898,  kindly  supplied  me  with  the  following  statement. 
Having  reflected  the  skin,  which  was  not  connected  with  the  tumour, 
the  biceps  was  found  displaced  outwards,  and  the  ulnar  nerve  and 
brachial  artery  inwards  and  backwards,  while  the  median  nerve  passed 
through  the  centre  of  the  tumour  ;  the  latter,  which  presented  the 
usual  appearances  of  a  plexiform  tumour,  was  dissected  out  in  two 
portions  to  avoid  damaging  the  median  nerve.  It  was  adherent  in 
parts  to  the  periosteum  of  the  humerus.  The  median  and  ulnar 
nerves  themselves  were  very  greatly  and  irregularly  thickened, 
several  nodules  as  large  as  filbert  nuts  being  shelled  out  from  their 
sheaths.  The  operation  was  not  followed  by  any  disturbance  of 
function,  beyond  the  appearance  the  following  day  of  two  or  three 
small  blisters  on  the  ulnar  side  of  the  little  finger. 

The  naked  eye  appearances  of  the  masses  removed  at  the  opera- 
tion were  those  characteristic  of  the  plexiform  neuro-fibroma.  A 
small  portion  of  the  tumour  unravelled  by  dissection  is  shown  in 
Plate  XII. 

JVIicroscopically,  each  individual  strand  was  found  to  consist  of 
one  bundle  of  ner\'e  fibres  surrounded  by  the  permeurium  which 
formed  the  external  investment  or  sheath  ;  the  entire  bulk  of  the 
strand  was  composed  of  the  overgrown  endoneurium ;  the  sharp 
definition  between  the  perineurium  and  endoneurium  was  lost,  the 

K 


PERSONALLY  OBSERVED  CASES  OF 


two  merging  into  one  another.  The  nerve  fibres  showed  a  remark- 
able degree  of  dissociation  ;  although  on  the  whole  more  namerous 
towards  the  periphery  of  the  strand,  they  were  also  found  scattered 
throughout  its  substance  (Plates  XIII.  and  XIV.).  They  did  not 
appear  to  have  undergone  degeneration. 

4.  Multiple  fibromata  of  the  nerve  trunks  and  skin,  tlie 
former  causing  much  suffering;  excision  of  certain 
tumours ;  relief  from  pain ;  recurrence  of  tumours,  and 
development  of  fresh  ones  in  different  parts  of  the  body ; 
cachexia;  death. 

T.  C.  M.,  twenty-five,  bookseller,  Edinburgh,  was  admitted  to  the 
University  Clinical  Wards,  Royal  Infirmary,  Edinburgh,  3rd  January 
1893,  under  the  care  of  Professor  Annandale,  complaining  of  painful 
lumps  in  the  neck,  arm  and  leg.  Belonging  to  a  healthy  family, 
he  had  always  been  healthy  until  quite  lately,  when  he  began  to 
lose  flesh  and  strength,  so  that  he  had  to  give  up  work  about 
a  month  ago.  He  first  noticed  the  lumps,  of  which  he  specially 
complains,  about  seven  years  ago ;  he  cannot  say  in  what  order 
they  appeared,  but  thinks  they  came  simultaneously.  At  first  they 
gave  him  no  trouble,  but  he  soon  noticed  that  many  of  them 
were  painful  when  handled  or  knocked,  and  that  the  pains  per- 
sisted for  some  hours  thereafter.  They  have  increased  in'  size 
very  slowly.  Two  of  the  smaller  skin  tumours  were  removed 
by  his  own  doctor  eight  months  ago.  During  the  last  five  months 
the  tumour  in  the  left  upper  arm  has  given  him  almost  continuous 
pain,  so  severe  during  the  night  as  to  interfere  with  sleep ;  the  pain 
is  further  aggravated  by  use  of  the  arm  and  by  injury.  He  is  quite 
certain  that  no  fresh  tumours  have  developed  during  the  last  three 
years.  He  is  an  intelligent,  well-educated  man,  much  reduced  by 
pain  and  sleeplessness.    His  internal  organs  and  functions  appear 
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to  be  normal.  There  is  marked  clubbing  of  the  fingers.  His 
tumours  may  be  described  in  two  groups,  those  belonging  to  the 
skin  itself,  and  those  obviously  related  to  nerve  trunks. 

(1)  Cutaneous  tumours. 

These  exactly  correspond  in  appearance  to  what  are  commonly 
called  soft  fibromata  of  the  skin  ;  they  vary  in  size  from  a  pea  to  a 
walnut ;  they  are  spherical  and  semi-pedunculated,  or  flattened  and 
sessile  ;  they  are  situated  in  the  skin  itself,  and  move  with  it ;  they 
are  definitely  circumscribed,  soft,  flaccid,  compressible,  and  not  at 
all  sensitive.  There  are  nine  of  these  tumours  scattered  over  the 
trunk  and  limbs  ;  most  of  them  are  situated  in  the  area  of  well- 
known  cutaneous  nerves,  as  follows  : — 

1.  In  the  centre  of  the  right  infra-spinous  fossa  (circumflex  nerve). 

2.  Over  the  middle  of  the  sacrum  (posterior  division  of  sacral 
nerves). 

3.  In  the  loin  immediately  above  the  right  iliac  crest  (posterior 
divisions  of  lumbar  nerves). 

4.  Two  inches  above  the  right  trochanter  (external  cutaneous 

nerve). 

5.  In  the  centre  of  the  anterior  aspect  of  the  left  upper  arm 
(internal  cutaneous  nerve). 

6.  At  the  bifurcation  of  the  median  vein  below  the  bend  of  the 
left  elbow  (internal  cutaneous  nerve). 

7.  Over  the  median  basilic  vein  at  the  left  elbow  (internal 

cutaneous  nerve). 

8.  Over  the  posterior  border  of  the  deltoid  muscle,  close  to  its 

insertion  (circumflex  nerve). 

9.  Over  the  centre  of  the  anterior  aspect  of  the  left  clavicle 
(supra-clavicular  nerves). 
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(2)  Tumours  related  to  t/te  Irunks  of  nerves. 

These  are  subcutaneous  or  subfascial  tumours,  very  sensitive  on 
Jiandling,  and  when  pressed  upon,  cause  intense  pain  which  shoots 
along  the  periplieral  distribution  of  the  nerve  involved.  They 
vary  in  size,  but  on  the  whole  are  larger  than  the  skin  tumours, 
and  are  apparently  firmer  in  consistence.  While  some  of  them  are 
of  even  contour  and  elliptical  shape,  some  arc  lobulated  or  annulated 
at  right  angles  to  their  long  axis.  They  can  be  moved  with  some 
freedom  from  side  to  side,  but  not  longitudinally.  No  record  was 
kept  of  the  total  number  of  tumours,  but  the  following  are  the  more 
important,  being  those  specially  complained  of : — 

1.  Involving  the  internal  cutaneous  nerve  in  the  left  upper 
arm ;  this  tumour  measures  6 '5  cm.  in  length  by  3  cm.  in  breadth  ; 
although  in  the  main  elliptical,  it  is  crossed  by  a  series  of  deep 
transverse  furrows  ;  it  has  caused  him  more  pain  than  all  the  others 
put  together ;  the  pain  starts  in  the  tumour  and  shoots  down  the 
forearm.    It  is  extremely  sensitive. 

2.  Involving  a  lateral  branch  of  the  third  intercostal  nerve, 
between  the  left  scapula  and  the  spines  of  tlie  vertebrae  (4 "5  x 
3 '2  cm.).    It  is  lobulated  and  slightly  sensitive. 

3.  Involving  the  descending  branches  of  the  cervical  plexus 
in  the  posterior  triangle  of  the  neck  on  the  left  side  (6x3  cm.). 
It  is  slightly  sensitive. 

4.  Involving  the  great  sciatic  nerve  in  the  middle  of  the  right 
thigh,  underneath  the  hamstrings  (15  x  6  cm.).  It  is  at  the  same 
time  the  largest  and  the  least  sensitive  of  all  the  tumours.  Pain  is 
felt  in  the  tumour  when  the  sciatic  nerve  is  pressed  upon  in  the 
buttock. 

5.  Involving  the  external  popliteal  nerve  where  it  crosses  the 
neck  of  the  right  fibula ;  it  is  elliptical  and  extends  some  7  cm. 
in  the  long  axis  of  the  nerve ;  it  is  very  sensitive,  and  much 
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exposed  to  injury ;  the  pains  shoot  down  the  front  of  the  leg  to 
the  toes. 

At  the  request  of  the  patient  to  be  relieved  of  his  sufferings, 
Professor  Annandale  removed  the  nerve  trunk  tumours  on  the 
11th  January  1892,  excepting  those  in  the  posterior  triangle  of 
the  neck  and  in  the  back  of  the  thigh.  The  tumour  of  the  external 
popliteal  nerve  was  removed  along  with  a  portion  of  the  nerve  above 
and  below ;  the  others  were  shelled  out  from  their  capsules ;  they 
all  consisted  of  a  similar  tran.slucent  or  gelatinous  greyish-white  soft 
solid  tissue.  The  tumour  in  the  skin  over  the  left  clavicle  was 
also  removed  for  investigation.  The  external  popliteal  nerve,  where 
it  was  cut  across  at  the  operation,  was  thicker  than  normal,  and 
showed  a  moderate  degree  of  fibromatosis ;  the  other  accessible 
nerve  trunks  did  not  appear  to  be  thickened.  The  wounds  healed 
rapidly  ;  the  patient  was  relieved  from  pain ;  there  was  drop-foot 
from  paralysis  of  the  external  popliteal,  but  practically  no  anaesthesia. 
He  was  discharged  from  hospital  and  lost  sight  of 

Twenty-two  montlis  later,  I  saw  the  notice  of  his  death  in  the 
newspaper.  On  inquiry  1  discovered  that  after  leaving  tlie  hospital 
he  had  lost  strength  and  flesh,  that  tumours  had  recuiTcd  in  the 
position  of  certain  of  those  which  had  been  excised,  and  that 
numerous  fresh  growths  had  developed  in  different  parts  of  the  body. 
A  specially  large  tumour  had  appeared  in  the  left  axilla.  The 
tumours  were  soft  or  semi-fluid  in  consistence,  and  grew  with  a 
rapidity  like  that  of  the  most  malignant  sarcomata.  He  became 
extremely  emaciated.  An  area  of  dulness  developed  in  the  upper 
lobe  of  the  left  lung,  and  there  was  difficulty  in  swallowing.  His 
own  doctor,  who  was  not  aware  of  what  had  been  observed  in  the 
Infirmary,  diagnosed  the  case  as  one  of  Hodgkin's  disease.  A  sectio 
was  not  obtained.  From  the  progress  and  termination  of  the  case, 
there  can  be  no  doubt  that  the  cause  of  death  was  sarcoma,  which 
had  become  disseminated  from  one  of  the  original  tumours,  the  latter 
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haviug  undergone  sarcomatous  transformation  ("secondary  malignant 
neuroma  "). 

TJie  microscopic  appearances  of  the  tumours  and  nerve  removed 
at  the  operation  were  as  follows  : — Transverse  sections  of  the  external 
popliteal  nerve  above  the  tumour  showed  typical  and  pronounced 
fibromatosis  of  the  endoneurium  within  the  primary  bundles  ;  of  the 
eleven  bundles  which  constituted  the  entire  nerve  trunk,  only  one  had 
entirely  escaped ;  the  others  were  all  affected  to  a  varying  degree ; 
the  overgrowth  of  the  endoneurium  was  for  the  most  part  evenly 
distributed  throughout  each  bundle,  so  that  the  nerve  fibres  were 
individually  isolated  or  dissociated.  The  tumours  themselves,  being 
made  up  of  overgrown  endoneurium,  presented  the  structure  of  the 
latter,  rather  than  that  of  any  type  of  tumour.  There  was  a 
gradual  transition  between  the  tissue  of  the  so-called  tumour 
and  the  perineurium  or  capsule  of  the  tumour.  There  was 
absolutely  nothing  in  the  structure  of  these  primary  tumours  to 
suggest  the  likelihood  of  recurrence  or  of  sarcomatous  transfor- 
mation. 

The  cutaneous  tumour  from  over  the  centre  of  the  left  clavicle 
presented  several  interesting  features  ;  instead  of  being,  as  in  an 
ordinary  skin  fibroma,  a  uniform  mass  of  newly  formed  fibrous  con- 
nective tissue,  it  exhibited  the  normal  structures  of  the  skin,  i.e.  fat 
lobules,  sweat  glands,  blood-vessels,  etc.,  permeated  and  studded  with 
nerve  twigs,  of  which  the  great  majority  were  in  a  condition  of  fibro- 
matosis, in  consequence  of  which  they  were  very  greatly  thickened  ; 
here  and  there  the  fibromatosis  was  exaggerated  into  actual  tumour 
nodules  or  neuro-fibromata.  The  medullary  sheaths  of  the  nerve 
fibres  being  stained  dark  blue,  I  was  able  \q  trace  them  in  their 
course  through  the  true  skin,  and  identify  the  fibromatosis  and 
tumour  nodules  related  to  them  ;  otherwise,  one  might  have  re- 
garded the  latter  as  related  to  the  sheaths  of  the  smaller  arteries, 
which  they  frequently  accompany,  or  to  the  sweat  glands.  Neither 
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the  blood-vessels  nor  the  sweat  glands  were  altered  in  any  way, 
although  the  former  were  abnormally  numerous,  and  in  the  deepest 
layera  of  the  skin  or  base  of  the  tumour  they  were  dilated  into 
large  venous  sinuses,  filled  with  blood,  like  those  in  a  cavernous 
angioma.  The  nerve  bundles,  which  as  already  indicated  were 
almost  universally  the  seat  of  fibromatosis,  were  cut  in  various 
directions,  some  longitudinally,  some  transversely.  It  was  not 
possible  to  trace  the  nerve  fibres  beyond  the  coils  of  the  sweat 
glands,  as  the  epidermis  and  papillary  portion  of  the  skin  were 
absent  from  the  sections  successfully  stained  by  the  Weigert-Pal 
method. 

There  was  no  evidence  of  any  degeneration  of  the  nerve  fibres 
themselves.  From  the  appearances  above  described,  it  is  evident 
that  what  was  observed  clinically  as  a  projecting  tumour  of  the  skin 
was  not  really  a  tumour  at  all,  but  a  localised  fibromatosis  of  the 
cutaneous  nerves,  together  with  dilated  blood-vessels.  There  wa.s 
no  fibromatosis  or  other  alteration  in  the  sweat  glands  or  other 
appendages  of  tlie  skin. 

5.  Multiple  neiiro-Jihromata ,  one  of  ichich,  involving  the  median 
nerve,  caused  great  suffering ;  exci^on  of  tumour  of 
median  nerve ;  recurrence  as  sarcoma ;  amputation 
through  upper  aim ;  recurrence  in  stump ;  amputation  at 
shoulder  joint ;  recurrence ;  development  of  sarcoma  in  left 
lumbar  plexus  ;  cachexia ;  death. 

Allan  Brash,  twenty-eight,  labourer,  unmarried,  admitted  to  the 
University  Clinical  Wards,  Royal  Infirmary,  Edinburgh,  30th  July 
1894,  under  the  care  of  Professor  Annandale,  complaining  of  a 
painful  tumour  of  the  right  arm.  His  family  history  was  free  from 
taint.  He  had  always  been  healthy,  with  the  exception  of  an  attack 
Qf  inflammation  of  the  bowels  at  the  age  of  sixteen.    At  the  age  of 
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thirteen,  before  he  left  school,  he  noticed  a  lump  on  the  left  temple. 
Eleven  years  later,  at  the  age  of  twenty-four,  he  noticed  a  lump 
on  the  right  upper  arm  ;  this  slowly  increased  in  sizr-,  but  for  three 
years  gave  him  no  trouble  ;  ho  then  began  to  suffer  from  pains,  and 
of  "pins  and  needles"  sensations  down  the  arm.  More  recently  he 
noticed  a  lump  on  the  left  arm.  He  is  a  spare,  dark-complexioned 
man,  of  mental  calibre  considerably  below  the  average.  His  general 
health  is  fair.  He  sweats  readily  and  profusely.  He  does  not  sleep 
well  on  account  of  the  pains  in  the  right  arm.  Scattered  widely 
over  the  head,  trunk  and  limbs,  there  are  innumerable  tumours 
beneath  the  skin  and  along  the  course  of  the  nerve  trunks,  varying 
in  size  from  the  head  of  a  pin  to  the  egg  of  a  goose.  A  limited 
number  of  the  subcutaneous  tumours  are  painful  and  sensitive  on 
handling;  these,  along  with  the  prominent  painless  tumour  over  the 
left  temple,  are  the  only  ones  known  to  the  patient.  The  main 
nerve  trunks  of  the  limbs,  apart  from  the  tumours,  are  sensitive  to 
pressure,  and  he  winces,  and  occasionally  jerks  the  limb  involuntarily. 

Distribution  and  characters  of  the  tumours} 

Head  and  neck. — In  the  left  temple  there  is  a  soft,  hemispherical 
subcutaneous  tumour,  freely  movable  and  quite  insensitive  (3 '5  cm. 
in  diameter)  involving  the  temporal  branch  of  the  temporo-malar 
nerve.  There  is  a  chain  of  minute  pea-like  nodules  behind  and  on 
a  level  with  the  left  ear  in  the  line  of  the  small  occipital  nerve.  In 
the  posterior  triangle  of  the  neck  on  both  sides  there  are  a  number 
of  small  tumours,  and  a  larger  one,  the  size  of  a  pigeon's  egg,  all 
of  them  soft,  freely  movable  and  insensitive,  and  corresponding  to 
the  distribution  of  the  clavicular  branches  of  the  supra-clavicular 
nerves.  There  is  a  similar  series  over  the  shoulder  on  both  sides, 
corresponding  to  the  acromial  branches  of  the  same  nerves. 

1  In  recording  the  facts  of  tliis  case,  I  derived  valuable  assistance  from  Mr  Elmos, 
clinical  clerk. 
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Trunh. — :There  is  a  numerous  and  fairly  symmetrical  series  on 
the  posterior,  lateral,  and  anterior  aspects  of  the  trunk,  from  the 
level  of  the  nipples  downwards,  following  generally  the  distribution 
of  the  intercostal  nerves.  The  linea  alba  is  exempt,  and  there  are 
few  in  its  immediate  neighbourhood.  The  majority  are  on  the 
lateral  aspects  of  the  trunk,  in  the  spaces  between  the  ribs ;  a 
limited  number  lie  upon  the  ribs.  They  are  relatively  scanty  over 
the  back,  and  are  irregularly  distributed  from  the  vertebra  prominens 
to  the  cleft  of  the  nates.  Some  of  them  are  close  to  the  middle  line, 
one  as  large  as  a  bean  lying  over  the  fii*st  sacral  vertebra. 

The  above  tumours  are  subcutaneous  or  more  deeply  placed ;  they 
are  quite  insensitive,  many  of  them  are  elongated,  and  are  arranged 
in  chains  in  the  long  axis  of  tlie  intercostal  and  lumbar  nerves. 

Extremities. — In  both  upper  extremities  tliere  are  longitudinal 
series  of  small,  subcutaneous,  insensitive  tumours  in  the  line  of  the 
circumflex  nerve  over  the  deltoid,  in  the  line  of  the  cutaneous  branch 
of  the  musculo-spiral  nerve  in  the  groove  between  the  biceps  and 
supinator  lougus  muscles,  and  in  the  line  of  the  internal  cutaneous 
nerve  on  the  inner  aspect  of  the  upper  arm.  The  hand  and  fore-arm 
are  exempt,  save  a  small  nodule  like  the  head  of  a  pin  about  the 
middle  of  the  dorsal  aspect  of  the  fore-arm.  About  a  hand's  breadth 
above  the  internal  condyle  of  the  right  humerus,  there  is  a  large 
(8x8  cm.)  tumour  of  the  median  nerve,  which  is  the  seat  of 
spontaneous  pain,  and  is  extremely  sensitive  to  pressure ;  the  pain 
shoots  down  the  fore-arm  to  the  wrist  and  fingei-s ;  the  overlying 
skin  is  stretched  but  can  be  lifted  from  the  tumour,  the  latter  is 
lemon-shaped  and  apparently  solid.  It  was  on  account  of  this 
tumour  that  the  patient  applied  for  treatment.  There  is  a  tumour 
the  size  of  a  plum  in  the  corresponding  situation  in  the  left  arm  ; 
it  is  freely  movable  and  insensitive. 

It  will  be  observed  that  the  tumours  of  the  upper  extremities  are 
remarkably  symmetrical. 


138       PERSONALLY  OBSERVED  CASES  OF 


In  the  lower  extremities,  there  are  longitudinal  series  of  minute, 
subcutaneous,  insensitive  nodules  along  Poupart's  ligament,  along 
the  line  of  the  femoral  artery,  and  over  the  gracilis  muscle.  The 
remainder  are  larger  and  more  deeply  placed  tumours  in  the  position 
of  the  anterior  crural  and  sciatic  nerves  on  the  right  side.  One  of 
these,  as  large  as  a  hen's  egg,  is  situated  beneath  the  outer  half  of 
Poupart's  ligament ;  it  is  movable  and  very  sensitive.  A  second, 
the  size  of  a  walnut,  is  in  the  line  of  the  sciatic  nerve,  just  below 
the  fold  of  the  buttock,  and  a  third  in  the  same  line,  also  the  size  of 
a  walnut,  in  the  upper  part  of  the  popliteal  space.  The  sciatic 
tumours  are  but  little  sensitive. 

The  above  description  embraces  one  hundred  and  twenty-four 
tumours ;  there  were  doubtless  as  many  more  scattered  throughout 
his  body,  which  did  not  reveal  themselves  on  clinical  examination. 
There  was  no  alteration  in  the  motor  or  sensory  functions,  apart 
from  the  pains. 

Being  in  charge  of  the  wards  in  the  absence  of  Professor  Annan- 
dale,  I  operated  upon  the  tumour  of  the  right  median  nerve  on  the 
7th  August  1894.  After  exposing  it  by  a  free  incision,  the  median 
nerve  was  found  to  be  very  greatly  thickened  above,  and  still  more 
below  the  tumour ;  in  the  latter  position  it  was  beaded,  and  as 
thick  as  a  finger.  The  capsule  of  the  tumour  (or  general  sheath  of 
the  nerve)  was  incised,  and  the  greyish  translucent  tissue  composing 
it  was  shelled  out;  the  removal  was  not  quite  complete  owing  to 
disinclination  to  damage  the  nerve  fibres  lying  behind  the  mass. 
Professor  Terrier  of  Paris,  who  happened  to  be  present,  regarded  it 
as  malignant.  The  pains  disappeared,  the  wound  healed,  and  the 
patient  went  home. 

The  tumour  was  elliptical,  measured  5"5  x  4  cm.  ;  its  exterior 
was  smooth  and  shining;  on  section,  the  peripheral  portion  was 
firm,  fibrous  and  fasciculated ;  in  the  centre  it  was  more  gelatinous 
and  semi-fluid,  of  a  grey  yellowish  white  colour,  with  areas  of  brown 
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pigmentation.  Microscopically  the  tumour  was  composed  of  the  same 
overgrowth  of  endoneurium  as  has  been  described  in  tlie  preceding 
cases ;  in  the  central  portions,  the  cells  had  almost  entirely  dis- 
appeared (as  a  result  of  myxomatous  degeneration  ?),  leaving  nothing 
but  the  open  fibrillar  network  of  the  original  tissue ;  nearer  the 
periphery,  there  was  the  usual  typical  structure  ;  at  one  point,  how- 
over,  there  was  a  decided  transition  to  a  more  cellular  and  more 
tumour-like  tissue  of  the  spindle-celled  or  myxo-sarcoma  type  ;  this 
transition  could  be  traced  step  by  step  fi-om  the  branching  cells  of 
the  endoneurial  connective  tissue.  Tlie  blood-vessels  throughout  the 
tumour  had  very  thin  walls. 

Clinical  history  continued. — The  microscopic  appearances  de- 
scribed made  a  recurrence  of  the  growth  a  likely  event.  The  patient 
returned  four  months  later,  stating  that  the  pains  had  reappeared  in 
connection  with  the  tumour  of  the  arm  ;  the  latter  was  as  prominent 
and  as  sensitive  as  it  had  been  before  the  operation  ;  it  was  adherent 
to  the  scar  and  to  the  surrounding  tis.sues,  and  at  one  point 
was  fungatingf  and  bleeding  on  the  surface.  The  hand  was  almost 
useless,  whether  from  the  pain,  or  from  partial  destruction  of  the 
nerve  by  the  growth,  it  was  impossible  to  say.  As  the  tumour  was 
growing  rapidly,  and  was  evidently  sarcomatous.  Professor  Annan- 
dale  amputated  through  the  upper  arm  on  18th  January  1895.  All 
the  nerves  of  the  limb  presented  an  extreme  degree  of  fibromatosis  ; 
the  cut  surface  of  the  muscles  showed  white  fibrous  nodules  in  their 
substance.  The  stump  healed  rapidly,  and  he  went  home  in  apparent 
good  health. 

Dissection  of  the  amputated  arm. — All  the  cutaneous  nerves  as 
far  as  the  bend  of  the  elbow,  showed  series  of  small  elliptical  tumours  ; 
the  anterior  cutaneous  branch  of  the  ulnar  showed  two  elongated 
swellings,  one  about  the  middle  of  the  forearm,  the  second  immedi- 
ately above  the  wrist.  All  the  main  trunks,  where  divided  in  the 
amputation,  were  characteristically  enlarged,  beaded,  and  of  wavy 


PERSONALLY  OBSERVED  CASES  OF 


contour ;  the  thickening  was  greatest  in  the  ulnar  and  in  the  internal 
cutaneous  nerves,  whicli  measured  respectively  10  mm.  and  12  mm. 
in  diameter ;  it  was  least  in  the  musculo-spiral.  Below  the  level  of 
the  elbow  joint,  all  the  nerve  trunks  were  normal.  The  median 
nerve  which  was  the  seat  of  the  recurrent  sarcoma,  was  moderately- 
thickened  above  the  tumour,  while  below,  it  suddenly  bulged  into  a 
glistening  encapsulated  tumour,  the  size  of  a  walnut,  occupying  the 
bend  of  the  elbow.  The  recurrent  tumour  itself  infiltrated  the  skin 
and  other  contiguous  tissues ;  it  was  greyish-pink  on  section,  and 
somewhat  friable  in  consistence.  Microscopically,  it  was  composed 
of  spindle  cells  of  moderate  size ;  the  blood-vessels  were  merely 
chinks  or  spaces  between  the  cells  of  the  tumour.  There  were  no 
peculiarities  to  indicate  its  origin  from  a  nerve  sheath. 

Clinical  history  continued. — Ten  months  after  amputation  of 
the  arm,  he  began  to  have  pain  in  the  stump  which  became 
enlarged  from  return  of  the  growth.  Although  the  latter  grew 
rapidly,  he  allowed  another  month  to  elapse  before  presenting 
himself  at  the  hospital.  By  this  time  the  tumour  had  attained  a 
considerable  size ;  it  was  excessively  tender,  and  the  overlying  skin 
was  tense  and  red. 

In  the  absence  of  Professor  Annandale  I  amputated  at  the 
shoulder  joint  (I7th  December  1895)  by  a  highly  placed  anterior 
racket  incision  ;  the  muscles  were  divided  at  the  base  of  the  flaps ; 
there  was  difficulty  in  securing  the  axillary  artery  from  the  way 
in  which  it  was  buried  amongst  the  greatly  enlarged  and  bulbous 
nerve  trunks.  The  wound  healed  rapidly,  and  he  left  the  hospital 
in  apparent  good  health.  The  recurrent  growth  was  a  perfect  type 
of  spindle- celled  sarcoma.  He  was  re-admitted  six  months  later 
with  a  large  number  of  secondary  tumours  in  the  region  of  the 
shoulder  stump,  and  beneath  the  great  pectoral  muscle ;  many  of 
these  were  freely  movable,  and  felt  like  enlarged  glands. 

His  general  condition  had  greatly  deteriorated  ;  he  was  able  to 
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take  very  little  nourishment,  and  could  not  sleep  for  pain.  Apart 
from  the  malignant  tumours  in  the  region  of  the  shoulder  stump, 
there  was  an  evident  increase  in  size  and  sensitiveness  of  all  the 
accessible  nerve  trunks,  and  of  the  tumours  related  to  these.  Certain 
tumours  which  had  been  observed  as  insensitive  at  the  time  of  his 
first  admission  to  hospital,  were  now  very  sensitive  indeed.  The 
pains  were  so  severe,  especially  in  relation  to  the  left  lower  ex- 
tremity, that  he  required  an  injection  of  morphine  every  two  or 
three  hours.  He  had  as  much  as  fifteen  grains  in  the  twenty-four 
hours.  The  whole  left  lower  extremity  was  so  sensitive  that  the 
least  touch  made  him  cry  out,  even  when  under  morphhie ;  he 
maintained  it  in  an  attitude  of  acut€  flexion  at  the  hip  and  knee 
joints ;  he  could  not  straighten  it  himself,  and  the  least  attempt  to 
extend  it  pained  him  severely,  and  it  wtis  drawn  up  again  in  a 
condition  of  spa.sm  or  cramp.  The  condition  of  the  knee  jerk  could 
not  be  determined.  In  the  intervals  lietween  the  more  severe  pains 
he  had  the  sensation  of  "  pins  and  needles,"  especially  in  the  region 
of  the  thigh  and  knee  joint. 

This  condition  of  the  left  lower  limb  was  associated  with  the  pre- 
sence of  a  large  tumour,  which  was  easily  felt  in  the  position  of  the 
left  psoas  muscle,  and  which  was  evidently  a  sarcoma  involving  the 
cords  of  the  lumbar  plexus,  and  pressing  on  the  ureter,  for  there 
was  constant  desire  to  pass  water,  but  frequently  inability  to  do  so. 

The  right  lower  extremity  moved  freely  without  pain  ;  the  in- 
dividual nerve  tumours  were  sensitive ;  compression  of  the  large 
tumour  of  the  anterior  crural  beneath  Poupart's  ligament  caused 
jerking  of  the  quadriceps  muscle.  There  were  occasional  painless 
cramps  of  the  left  arm,  from  the  elbow  down  to  the  fingers,  during 
which  the  fingers  became  spread  out  in  a  stiff  claw-like  attitude. 
On  the  trunk  the  subcutaneous  nerve  tumours  had  increased  in  size 
and  number.  On  the  forehead  a  series  of  small  nodules  had  recently 
appeared  in  the  line  of  both  supraorbital  nerves. 
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At  intervals  he  became  very  noisy  and  excited,  so  that  he  had 
to  be  isolated ;  as  the  morphine  seemed  to  aggravate  these  attacks 
it  was  discontinued,  after  which  he  became  quite  sensible  again, 
and  said  the  pains  had  disappeared.  The  recurrent  tumour  in  the 
shoulder  stump  had  attained  the  size  of  a  child's  head,  and  had 
fungated  through  the  skin.  He  was  taken  home  at  his  own  request, 
and  died  peacefully  of  exhaustion  on  the  25th  October  1896,  a  little 
more  than  two  years  from  the  first  operation. 

Post-mortem  examination. — This  was  made  under  difficulties 
on  the  afternoon  of  the  same  day,  with  the  assistance  of  Dr  J.  H. 
Balfour  of  Portobello.  The  body  was  reduced  to  a  skeleton.  There 
was  dropsy  of  both  feet.  All  the  visible  tumours  related  to  the 
trunks  of  nerves  had  undergone  considerable  diminution  in  size ; 
there  were  no  visible  (secondary)  sarcomatous  growths  in  the  vis- 
cera. There  was  a  large  sarcomatous  mass,  as  big  as  a  child's  head, 
involving  the  left  lumbar  plexus,  the  left  psoas  muscle,  and  the 
adjacent  bodies  of  the  lumbar  vertebrae ;  the  latter  were  infiltrated 
and  softened,  so  that  they  broke  down  under  the  finger  nail ;  the 
tumour  displaced  the  left  kidney  upwards,  compressed  the  left 
ureter  and  left  common  iliac  vein  ;  it  was  prolonged  along  the 
psoas  muscle  and  anterior  crural  nerve  as  far  as  Poupart's  liga- 
ment. The  inferior  vena  cava  and  both  common  iliac  veins  were 
obliterated  by  thrombosis  of  old  standing.  All  the  muscles  exposed 
in  the  dissection  showed  spindle-shaped  white  masses  in  their  sub- 
stance in  the  lines  of  the  nerves.  The  nerve  plexuses  in  the  subserous 
coat  of  the  stomach,  and  at  the  bifurcation  of  the  aorta,  were  evi- 
dently the  seat  of  fibromatosis,  and  were  removed  along  with  the 
nerves  of  the  extremities,  etc.,  for  further  examination.  Inspection 
of  the  brain  and  spinal  cord  was  unfortunately  not  permitted. 

The  cerebro-spinal  nerves  showed  wide  variations  in  the  degree 
and  distribution  of  the  fibromatosis  ;  so  far  as  could  be  observed,  no 
nerve,  whether  large  or  small,  whether  motor,  sensory,  or  mixed  in 
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function,  was  altogether  exempt  from  the  change.  In  illustration 
of  the  naked  eye  appearances  of  the  main  nerve  trunks  of  the  limbs, 
a  description  will  be  given  in  the  first  place  of  the  left  sciatic  nerves, 
and  of  the  right  anterior  crural  nerve,  as  typical  of  the  changes 
presented  by  all  the  nerves  of  the  extremities. 

The  left  great  sciatic  nerve  (Plate  III.)  is  enlarged  throughout,  it 
is  flattened  from  before  backwards,  and  measures  2*5  cm.  x  r5  in 
transverse  section.  Its  external  surface  presents  numerous  localised 
elliptical  bulgings  or  projections  corresponding  to  local  exaggera- 
tions of  the  fibromatosis  in  individual  nerve  bundles  at  the  periphery 
of  the  nerve  trunk.  Its  main  divisions  are  similarly  enlarged  and 
nodulated,  the  internal  popliteal  being  nearly  as  thick  as  the  finger ; 
the  external  popliteal  is  smaller,  but  is  more  nodulated,  so  that  it 
resembles  a  rosary.  The  various  small  branches,  both  of  the  main 
trunk,  and  of  its  two  terminal  divisions,  are  more  enlarged  than 
the  trunks  themselves,  and  are  more  irregularly  beaded.  The 
small  arteries  entering  the  great  sciatic  are  abnormally  large. 

The  small  sciatic  nerve  is  irregularly  thickened  and  beaded,  as 
are  also  the  minute  branches  arising  from  it. 

The  right  anterior  crural  nerve  (Plate  IV.),  at  the  level  of 
Poupart's  ligament  is  so  greatly  thickened  that  it  measures  2  cm. 
from  side  to  side,  and  11  cm.  from  before  backwards.  A  little 
lower  down  where  it  breaks  up  into  a  leash  of  branches  there 
is  a  considerable  amount  of  inflammatory  adhesion  and  matting 
of  the  branches  to  each  other.  There  is  a  large  (6x4  cm.)  egg- 
shaped  tumour  belonging  to  quite  a  small  branch,  the  nerve 
fibres  of  which  are  spread  out  upon  one  aspect,  and  are  gathered 
together  again  beyond  the  tumour,  whence  they  run  down  the 
thigh  as  an  ampullated  cord.  The  other  branches  of  the  main 
trunk,  both  cutaneous  and  muscular,  are  represented  by  thickened 
ampullated  cords ;  there  is  no  variation  in  the  amount  and  degree 
of  the  fibromatosis  corresponding  to  differences  in  function ;  the 
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motor  brauclies  on  entering  the  muscles  present,  if  anything,  an 
exafo-cration  of  the  fibromatosis,  whicli  enables  one  to  trace  in 
the  substance  of  the  muscle  minute  nerve  filaments  which  would 
otherwise  be  invisil)le  to  the  naked  eye.  The  appearances  of  the 
cross  sections  of  the  above  nerves  are  those  of  a  series  of  fibrous 
bundles  of  very  unequal  size,  loosely  held  together,  and  invested 
by  the  general  epineurium.  The  microscopical  appearances  of  the 
nerve  trunks  have  been  already  described. 

The  large  subcutaneous  tumour  over  the  left  temple  (which 
measured  2"3xl7  cm.)  was  simply  an  encapsulated  mass  of  over- 
grown endoneurium,  in  which  no  nerve  fibres  could  be  identified ; 
a  second  smaller  tumour  was  situated  immediately  beneath  it,  and 
below  the  latter  a  minute  nerve  trunk  was  the  seat  of  a  moderate 
degree  of  fibromatosis.  This  nerve  trunk  was  a  branch  of  the 
fifth  nerve  (temporal  branch  of  temporo-malar)  distributed  to  the 
temple. 

The  skin  and  subcutaneous  tissue  throughout  the  body,  although 
not  visibly  altered  on  the  surface,  is  studded  with  innumerable  small 
tumours  or  fibrous  nodules  in  relation  to  the  cutaneous  nerves, 
which  were  also  affected  with  the  fibromatosis.  They  vary  in  size 
from  nodules  which  are  only  to  be  seen  with  the  microscope  up 
to  the  size  of  small  peas,  2  to  5  mm.  in  diameter.  They  are 
more  numerous  below  the  level  of  the  sweat  glands  ;  those  in  the 
vicinity  of  the  latter  are  quite  distinct  from  them.  Nerve  filaments 
altered  by  fibromatosis  can  be  traced  into  the  fibrous  nodules.  In 
addition  to  the  circumscribed  nodules  or  tumours,  there  is  a  more 
diffuse  fibrosis  of  the  whole  skin,  extending  from  the  paniculus  adi- 
posus  right  up  to  the  surface  epidermis,  with  fibromatous  nerve 
filaments  running  through  it  in  all  directions. 

Intramuscular  neuro-Jibromatosis. — At  the  diflferent  amputa- 
tions, and  at  the  post-mortem  examination,  the  cut  surfaces  of  all 
the  muscles  showed  white  nodules  or  tumours  between  the  muscular 
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fibres ;  elliptical  in  longitudinal  section,  and  rounded  in  transverse 
section,  they  varied  in  size  from  what  can  only  be  seen  with  the 
microscope,  up  to  visible  tumours  as  large  as  hazel-nuts ;  micro- 
scopically all  the  nerve  filaments  within  the  muscles  showed  an 
extreme  degree  of  fibromatosis,  and  there  were  all  transitions,  from 
the  altered  nerve  filaments  up  to  the  visible  tumours.  Within  the 
latter,  very  few,  scattered,  and  imperfectly  stained  nerve  fibres  may 
be  seen,  dissociated  from  one  another  in  the  usual  way. 

At  the  first  amputation  through  the  arm,  the  muscle  fibres 
themselves  were  quite  healthy,  except  in  the  immediate  vicinity 
of  the  larger  tumours,  where  they  were  somewhat  flattened  and 
compressed. 

Cranial  nei'ves. — The  trigeminal  and  vagus  are  the  only  cranial 
nerves  of  which  there  is  any  record.  Reference  has  already  been 
made  to  a  large  subcutaneous  tumour  and  to  the  existence  of  fibro- 
matosis in  the  temporal  branch  of  the  temporo-malar  nerve  on  the  left 
side.  The  left  vagus  was  the  seat  of  an  egg-shaped  tumour  at  the 
level  of  the  cricoid  cartilage,  measuring  2  cm.  in  transverse  section. 
The  microscopic  appearances  have  been  described  and  illustrated  in 
Chapter  IV.,  page  59. 

Sympathetic  nerves  and  ganglia. — The  carotid  plexus  which  is 
described  as  belonging  to  the  sympathetic  system,  and  as  con- 
taining a  certain  proportion  of  medullated  nerve  fibres,  was  also 
afiected  with  a  moderate  degree  of  fibromatosis  ;  the  overgrowth  of 
endoneurium  was  much  more  cellular  than  in  the  average  cerebro-.spinal 
nerves,  and  it  was  much  less  sharply  defined  from  the  surrounding 
connective  tissue ;  i.e.  the  special  perineurium  does  not  exist.  No 
ganglion  cells  were  seen  in  this  plexus. 

The  sympathetic  (hypogastric)  plexus  along  the  aorta  and  com- 
mon iliac  arteries,  showed  to  the  naked  eye  numerous  spindle-shaped 
thickenings,  even  on  the  most  minute  nerve  filaments,  which  were  thus 
easily  identified,  running  along  the  iliac  vessels  and  in  the  mesentery. 

T 


146        PERSONALLY  OBSERVED  CASES  OF 

The  sympathetic  plexus  in  tlic  subserous  coat  of  the  stomach 
was  also  very  evident  through  the  peritoneum,  in  virtue  of  the 
spindle-shaped  thickenings  of  the  individual  nerve  filaments, 
especially  along  the  lesser  curvature  and  running  towards  the 
pylorus. 

The  left  cervical  sympathetic  cord  ;  the  main  cord  itself 
between  the  ganglia  was  very  little  thickened,  but  the  minute 
communicating  filaments  showed  spindle-shaped  thickenings.  In  the 
situation  of  the  middle  cervical  ganglion,  which  measured  8  mm.  in 
diameter,  the  increase  in  thickness  appeared  to  be  due  to  fibromatosis 
of  the  bundles  of  medullated  nerve  fibres  passing  through  it  and 
leavine  it.  The  change  was  the  same  as  that  observed  in  the  cerebro- 
spinal  nerves.  The  ganglion  cells,  though  here  and  there  more  or 
less  surrounded  and  displaced  by  the  fibromatosis,  did  not  appear  to 
have  sufi"ered. 

6.  Multiple  neuro-fihromata  in  the  no^e  trunks,  and  in  the 
nerve  roots  within  the  spinal  canal,  causing  wide-spread 
paralysis ;  spontaneous  and  incomplete  recoveiy  from  the 
paralysis;  death  from  pneumonia. 

A.  M.,  forty-one,  wool-spinner,  Jedburgh,  admitted  to  the 
Longmore  Hospital  19th  June  1894.  He  belongs  to  a  very  healthy 
family,  and  has  three  children  of  his  own.  The  only  illness  he 
has  had  since  childhood  was  an  attack  of  erysipelas  at  the  age  of 
eighteen.  He  has  always  been  very  temperate  with  alcohol.  During 
the  last  six  years  he  has  sulfered  from  repeated  boils  on  the  palmar 
surface  of  the  right  forearm.  Four  years  ago  he  accidentally  noticed 
a  lump  in  his  left  upper  arm  ;  this  was  removed  by  Professor  Annan- 
dale  in  the  Royal  Infirmary  ;  there  is  no  record  of  this  tumour.  The 
scar  is  parallel  with  and  behind  the  line  of  the  brachial  artery  in  the 
upper  half  of  the  left  upper  arm,  apparently  in  the  line  of  the  ulnar 
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nerve.  He ,  states  that  after  the  operation  there  was  a  feeling 
of  "pins  and  needles"  down  the  arm,  that  the  hand  was  weak 
and  stiflF,  and  that  he  moved  the  fingers  with  difficulty.  The 
disability  of  the  arm  improved  sufficiently  to  allow  of  his  resuming 
work. 

A  few  months  later  {i.e.  about  three  and  a  half  years  ago)  he 
began  to  suffer  from  a  dull  heavy  pjin  iu  the  back,  and  of  "  pins  and 
needles  "  sensations,  and  of  occasional  twitchings  in  the  right  foot ; 
then  the  foot  began  to  drag  on  walking,  and  he  had  to  use  a  stick  in 
going  to  and  from  his  work  ;  the  great  toe  often  caught  in  the 
ground  and  tripped  him.  After  stooping  he  had  great  difficulty 
in  straightening  himself  again.  A  dull  pain  also  developed  in  his 
left  knee,  with  a  feeling  of  "  pins  and  needles"  about  the  joint.  He 
continued  his  work  under  difficulties  until  two  years  ago,  when,  in 
addition  to  his  other  troubles,  the  right  arm  became  affected  with 
weakness  and  with  the  sensation  of  "pins  and  needles";  he  could 
no  longer  guide  things  properly  at  his  work,  and  it  required  an  effort 
to  move  the  elbow  and  wrist.  A  year  ago  he  was  admitted  to  the 
University  Clinical  Wards,  Royal  Infirmary,  Eklinburgh,  under  the 
care  of  Professor  Fraser  and  Dr  Bruce,  to  whom  I  am  indebted  for 
the  following  notes  ivs  to  his  condition  at  that  time. 

He  is  fairly  nourished  ;  there  is  no  undue  pigmentation  of  the 
skin ;  there  are  scars  of  previous  boils  on  the  right  forearm.  He  is 
of  average  intelligence.  He  sleeps  well  at  night.  The  following 
tumoui-s  were  recognised  : — 

Two  subcutaneous  pea-like  nodules  over  the  lower  end  of  the 
sternum. 

A  large  tumour,  the  size  of  an  orange,  towards  the  apex  of  the 
right  axillary  space ;  when  it  is  compressed  a  slow  contraction  of 
the  pectoralis  major  takes  place. 

A  small  tumour  in  the  substance  of  the  right  ulnar  nerve,  one 
inch  above  the  elbow. 
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A  small  tumour  ou  the  inner  aspect  of  the  left  upper  arm  at  the 
outlet  of  the  axilla. 

Three  small  tumours  in  the  right  supra-clavicular  triangle. 

Three  tumours  of  considerable  size  in  the  back  of  the  right  thigh 
between  the  tuber  ischii  and  the  knee  joint ;  on  compressing  any 
one  of  these,  the  limb  is  drawn  up  involuntarily  ;  the  thigh  being 
flexed  on  the  abdomen,  the  leg  on  the  thigh,  and  the  foot  on  the  leg 
(dorsal  flexion  of  the  foot). 

A  tumour  the  size  of  a  cherry  on  the  anterior  aspect  of  the  right 
leg  midway  between  the  knee  and  ankle. 

The  largest  tumour  (11x11  cm.)  is  situated  in  the  position 
of  the  left  obturator  nerve  in  the  inner  part  of  Scai-pa's  triangle, 
immediately  below  Poupart's  ligament,  displacing  the  femoral  vessels 
outwards,  and  the  adductor  muscles  inwards  ;  when  the  tumour 
is  compressed,  the  limb  is  forcibly  and  involuntarily  adducted. 
Although  the  majority  of  the  above  tumours  are  sensitive,  they 
are  not  markedly  painful  on  pressure.  None  of  them  are  the  seat 
of  spontaneous  pain. 

Motor  and  sensory  functions. — He  complains  of  numbness  in  the 
right  leg,  foot,  hand,  and  left  knee.  In  walking  he  drags  one  foot 
after  the  other ;  the  right  foot  drags  most.  There  are  fibrillary 
tremors  in  the  deltoid,  biceps  and  triceps  of  both  arms,  and  undu- 
lating tremors  in  the  calf  and  anterior  tibial  muscles.  There  are 
occasional  painful  cramps  in  both  legs  during  which  the  legs  are 
drawn  up  involuntarily  ;  they  occur  frequently  both  day  and  night ; 
he  is  unable  to  extend  the  legs  after  they  are  drawn  up.  The  legs 
are  fairly  muscular ;  the  muscles  of  the  right  calf  are,  however, 
smaller  and  softer  that  those  of  the  left.  The  organic  reflexes  are 
normal.  The  knee-jerks  are  present.  There  is  no  ankle  clonus. 
Co-ordination  is  defective  in  all  four  extremities  ;  lie  cannot  describe 
circles  properly  with  either  foot ;  when  standing  with  the  eyes  shut 
■he  tends  to  stagger  and  fall.    The  tactile  sensibility  is  fairly  good. 
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but  the  localising  power  is  defective.  Sensibility  to  pain  is  a  little 
blunted  and  erratic.  Sensibility  to  beat  is  a  little  blunted  and 
delayed.    The  pupils  and  fundus  of  the  eyes  ai'e  normal. 

Clinical  history  continued. — For  four  months  he  was  able  to 
walk  about  the  ward ;  he  then  became  unable  to  stand,  and  he  wtis 
confined  to  bed  altogether  ;  his  arms  became  so  powerless  that  he 
let  anything  fall  which  he  tried  to  grasp,  and  he  had  to  be  fed.  A 
little  later  he  ceased  to  be  able  to  raise  him.self  in  bed  from  the 
recumbent  to  the  sitting  posture,  nor  could  he  maintain  his  po.sition 
when  lifted  up  ;  he  appeared  to  have  lost  power  in  his  abdominal 
muscles.  He  could  not  turn  in  bed.  When  put  into  a  wheel  chair, 
he  had  to  be  firmly  secured  with  a  sheet  to  prevent  him  felling 
forwards,  or  to  one  or  other  side.  At  this  stage  tactile  sensibility 
varied  very  much  ;  sometimes  it  was  quite  normal,  at  other  times  it 
was  very  uncertain.  He  complained  of  creepy  sensations  round  the 
shoulders  and  root  of  the  neck,  and  of  constriction  round  the  belly 
at  the  level  of  the  navel.  The  knee-jerks  l>ecame  exaggerated. 
He  never  had  a  catheter  passed  ;  the  urine  u.sed  to  come  away  of 
itself  and  dribble  for  a  few  days  from  time  to  time,  then  for 
perhaps  three  weeks  the  bladder  functions  would  be  normal.  The 
bowels  moved  without  his  control  when  the  motions  were  liquid 
after  medicine.  During  this  period  of  helplessness  he  had  very 
little  pain  apart  from  the  occasional  cramps  in  the  legs ;  he  took 
his  food  and  slept  well. 

He  was  treated  with  iodide  of  potassium  and  thyroid  extract ; 
nothing  appeared  to  have  any  influence  on  his  troubles  except  the 
battery,  after  which  he  was  able  to  move  his  legs  about  the  bed 
more  easily. 

He  was  transferred  to  the  Longmore  Hospital  on  19th  June 
1894,  and  remained  there  until  he  died  of  an  intercurrent  pneumonia 
four  and  a  half  years  later  (3rd  January  1899).  After  about  nine 
months'  residence  in  the  Longmore  Hospital,  he  gradually  recovered 
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power  in  the  arms,  aud  was  again  able  to  feed  himself;  three  mouths 
later,  he  was  able  to  sit  up  in  bed  when  propped  up  with  pillows ; 
there  was  least  improvement  in  the  legs,  although  he  fancied  he 
could  move  them  about  more  easily  in  bed.  As  time  went  on  he 
was  able  to  sit  up  unassisted  in  a  common  wheel  chair  for  two  or 
three  hours  at  a  time.  He  had  only  one  attack  of  dribbling  of  urine 
after  admission,  and  the  bowels  never  moved  without  his  control. 
He  must  always  lie  on  a  water-bed  ;  he  was  once  without  one 
for  a  fortnight,  and  a  bed-sore  threatened  over  the  sacrum.  His 
general  health  is  excellent ;  there  is  a  tendency  to  clubbing  of  the 
nails.  The  feet  are  in  an  attitude  of  slight  equino-varus  ;  the  lesser 
toes  are  drawn  up  like  claws  ;  the  muscles  of  the  legs  are  consider- 
ably wasted ;  both  knee-jerks  are  exaggerated,  aud  there  is  ankle 
clonus  on  the  left  side.  He  can  lift  both  legs  off  the  bed  ;  he  can 
flex  them  at  the  knee  and  hip,  and  can  abduct  at  the  hip.  Move- 
ments of  the  foot  and  toes  are  limited  to  increasing  the  attitude  of 
equino-varus.  The  sensory  functions  are  quite  normal.  The 
tumours  do  not  appear  to  have  changed  in  any  way  since  they  were 
first  recorded,  except  that  the  pea-like  tumours  over  the  lower  end  of 
the  sternum  have  disappeared.  On  squeezing  those  situated  in  the 
motor  nerve  trunks,  there  are  spasmodic  jerkings  of  the  muscles 
supplied  by  the  nerves  involved.  The  accessible  nerve  trunks  in 
both  upper  arms  are  easily  palpated,  and  appear  to  be  irregularly 
thickened.  There  is  a  slight  degree  of  right  total  scoliosis.  The  trunk 
muscles  are  wasted.    The  great  pectorals  are  much  reduced  in  size. 

I  saw  him  last  on  the  6th  October  1898,  two  months  before  his 
death.  His  general  condition  was  the  same  as  before.  There  was 
no  complete  paralysis  of  any  muscle  or  group  of  muscles,  although  the 
movements  of  the  limbs  were  decidedly  feeble  and  clumsy.  The 
knee-jerks,  which  were  formerly  exaggerated,  now  responded  very 
feebly.  There  was  irregular  clonus  at  the  left  ankle.  The  plantar 
reflexes  were  exaggerated.   His  death  (from  intercurrent  pneumonia) 
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was  quite  unexpected.  There  was  no  opportunity  of  making  a 
post-mortem  examination. 

Remarks  on  the  preceding  case. — This  case  exhibits  features 
which  are  exceptional  in  generalised  neuro-fibromatosis,  viz. :  the  pro- 
nounced disturbances  of  motion  (cramps,  inco-ordination,  paralysis) 
and  of  sensation  (numbness,  pins  and  needles,  girdle-sensation)  ; 
the  alterations  in  the  reflexes  (exaggeration  of  the  knee-jerks  and  of 
the  plantar  reflexes,  presence  of  ankle  clonus) ;  the  tendency  to 
bed-sores  ;  and  the  partial  and  occasional  paralysis  of  the  bladder  and 
rectum.  The  wide  distribution  of  these  phenomena  over  the  trunk  as 
well  as  all  four  limbs  ;  the  irregularity  or  inequality  of  the  distribu- 
tion in  the  different  limbs  and  segments  of  limbs  would  appear  to 
indicate  that  the  phenomena  were  the  result  of  multiple  tumours 
of  the  nerve  roots  scattered  up  and  down  within  the  spinal  canal, 
causing  pressure  upon  the  nerve  roots,  and  upon  the  cord  itself 
(compre.ssiou-myeliti.s).  The  variations  in  the  degree  and  extent  of 
the  nerve  lesions  during  tlie  Ave  years  the  patient  was  under  observa- 
tion, and  especially  the  remarkable  recovery  from  motor  paralysis  of 
several  months'  duration,  exhibited  more  particularly  in  the  upper 
extremities,  would  appear  to  be  more  in  harmony  with  the  diagnosis 
given  than  with  any  other.  It  is  to  be  borne  in  mind  that  the  lesion 
which  we  call  neuro-fibromatosis,  or  multiple  tumours  of  nerves,  is 
capable  of  considerable  modification,  in  the  sense  that  the  .so-called 
tumours  may  vary  very  much  in  size  from  time  to  time  ;  they 
may  increase  or  diminish  in  size  with  considerable  rapidity  from 
causes  which  are  as  yet  unknown,  but  which  may  be  attributed  to 
variations  in  their  vascularity  and  to  the  amount  of  fluid  in  the  over- 
grown endoneurium  of  which  the  tumours  arc  composed.  The  notes 
of  the  case  bring  out  the  interesting  fact  also,  that  two  of  the  small 
subcutaneous  tumours  (over  the  lower  end  of  the  sternum)  actually 
disappeared  during  the  same  period  as  that  in  which  the  subsidence 
of  the  paralytic  phenomena  took  place. 
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Elephantiasis  neuromatosa  of  the  right  lower  extremity  dating 
from  puberty ;  amputation  of  thigh;  permanent  recovery.^ 

Mrs  G.,  twenty-eight,  admitted  to  the  University  Clinical  Wards, 

Royal  Infirmary,  Edinburgh,  28th  May  1894,  under  the  care  of 

Professor  Annandale.    Her  family  history  was  good,  and  she  had 

never  resided  out  of  Scotland.    Her  first  and  only  illness  consisted  in 

an  attack  of  what  was  called  erysipelas  in  the  right  leg,  at  the  age  of 

twelve.    She  made  a  good  recovery  from  this,  but  a  year  later  her 

father  noticed  that  the  right  leg  was  thicker  than  the  other  ;  it 

caused  her  no  inconvenience,  but  it  gradually  increased,  and  she  was 

obliged  to  wear  a  larger  shoe  and  stocking.    The  increase  in  size  of 

the  leg  continued,  and  although  she  was  never  laid  up  with  it,  and 

was  able  to  begin  work  in  a  mill,  she  found  that  the  weight  and 

bulk  of  the  limb  impeded  her  movements.    In  1889,  at  the  age  of 

twenty-three.  Professor  Annandale  removed  a  large  pendulous  mass 

of  skin  and  cellular  tissue  from  the  back  of  the  thigh.    Shortly  after 

this  she  married  and  gave  birth  to  two  healthy  children,  the  second  of 

which  she  nursed  herself.    She  was  quite  convinced  that  the  increase 

in  the  size  of  the  limb  had  been  more  rapid  since  her  marriage. 

Although  it  never  gave  her  any  pain,  it  has  become  quite  a  burden 

to  her.     She  is  a  muscular,  healthy  looking  woman,  perfectly 

normal  in  every  respect,  apart  from  the  right  lower  extremity  (Plate 

XVI.).    The  enlargement  of  the  limb  extends  from  the  junction  of 

the  upper  and  middle  thirds  of  the  thigh  to  the  toes.    In  the  foot, 

from  the  malleoli  downwards,  there  is  comparatively  little  swelling. 

In  the  leg  the  swelling  is  enormous,  and  projects  chiefly  on  the 

posterior  and  inner  aspects,  and  overhangs  the  foot.    In  the  thigh 

the  swelling  is  more  localised  to  the  posterior  aspect,  and  gradually 

tapers  off"  into  the  normal  contour  of  the  limb  above.    The  mea.sure- 

ments  of  the  circumference  of  the  two  limbs  are  as  follows  : — 

^  This  case  has  been  reported  by  Professor  Annandale  in  the  third  volume  of  the 
Edinburgh  Hospital  Reports. 
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Right.  Left. 

Middle  of  thigh     .       70    cm.  35-5  cm. 

Knee    .       .       •       48-5   „  29  „ 

Middle  of  calf       .       7r2  „  25-3  „ 

Middle  of  foot       .       267   „  22  „ 

The  skin  of  the  affected  area  is  coarse,  uneven,  and  hard  in 
consistence ;  in  parts  it  resembles  morocco  leather,  in  other  parts  it 
is  like  the  hobnailed  surface  of  a  cirrhotic  liver;  it  is  unbroken 
throughout,  is  quite  dry,  and  devoid  of  any  hairs  or  visible 
pigmentation.  There  are  two  localised  thickenings  of  the  epidermis 
resembling  warts.  At  the  lower  and  posterior  part  of  the  thigh 
there  are  pendulous  mas-ses  or  tumours,  separated  from  each  other 
by  deep  folds  or  fissures ;  most  of  these  projecting  masses  are  firm 
and  hard,  some  of  them  are  soft,  flabby,  and  semi-fluid.  There 
is  no  oedema  and  the  skin  docs  not  pit  on  pre.ssure. 

The  sensibility  of  the  skin  is,  on  the  whole,  diminished;  she 
occasionally  complains  of  pricking  sensations. 

The  motor  functions  are  normal,  except  in  so  far  as  the  move- 
ments are  interfered  with  by  the  bulk  of  the  swelling.  The  acces- 
sible nerve  trunks  appear  to  be  normal. 

The  diagnosis  arrived  at  was  elephantia.sis  neuromatosa. 

As  regards  treatment,  the  question  was  considered  of  flaying  the 
limb  of  the  affected  skin  and  subcutaneous  tissues  in  instalments, 
with  subsequent  Tliiersch  grafting  ;  Professor  Annandale  decided  in 
favour  of  amputation.  This  he  did  through  the  upper  third  of  the 
thigh  on  6th  June  1894.  The  limb  was  first  suspended,  so  as 
to  empty  it  of  blood;  an  ela.stic  tourniquet  was  applied  at 
the  root  of  the  limb ;  the  limb  was  rapidly  removed  by  equal 
transfixion  flaps.  The  wound  healed  rapidly,  and  she  left  the 
hospital  very  satisfied  with  the  improvement  in  her  condition. 
She  has  remained  well  ever  since,  and  has  given  birth  to  another 
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child.  The  limb  is  preserved  in  the  Auatomical  Museum  of  the 
University  of  Edinburgh.  The  muscles  throughout  are  of  normal 
colour  and  development;  the  cortex  of  the  femur  is  unusually  thick 
and  dense ;  the  main  vessels  and  nerves  were  examined  microscopi- 
cally and  found  normal ;  the  lesion  appeared  to  Ijc  confined  to  the 
subcutaneous  cellular  tissue  and  skin,  and  to  consist  in  the  forma- 
tion of  a  watery,  glistening,  greyish-white  tissue,  between  the 
epidermis  on  the  surface  and  the  subjacent  fascia  lata  and  muscles 
of  the  limb.  This  new  tissue  replaced  the  normal  cutaneous  and 
subcutaneous  fat ;  at  the  level  of  the  amputation  it  was  observed 
mixed  with  or  infiltrating  the  fat,  the  latter  being  about  one  inch  in 
depth  ;  lower  down  the  limb  the  fat  had  entirely  disappeared  from 
the  subcutaneous  tissue.  The  newly-formed  gelatinous  tissue  exuded 
an  abundant  Avatery  fluid.  In  parts  it  was  whiter,  drier,  and  firmer 
in  consistence,  showing  an  areolar  arrangement  of  white  fibrous 
bundles,  with  a  softer  and  more  gelatinous  tissue  in  its  meshes. 
The  proportion  of  the  firm  fibrous  tissue  and  of  the  semi-fluid 
gelatinous  tissue  varied  in  diflFerent  parts  of  the  limb.  The  localised 
tumour-like  elevations  or  masses  on  the  posterior  aspect  were  com- 
posed of  the  same  new  tissue,  and  exhibited  also  similar  variations 
in  the  proportions  of  the  firm  and  softer  varieties. 

Microscopical  examination. — The  epidermis,  apart  from  a  little 
increase  in  the  amount  of  pigment  in  the  deeper  layers  of  the  rete 
Malpighii,  is  not  altered.  The  pars  papillaris  of  the  true  skin  is  only 
altered  in  so  far  as  many  of  the  papillae  are  flattened  out,  and  the 
normal  regular  arrangement  of  the  papillae  is  lost.  The  pars 
reticularis  is  the  seat  of  a  diffuse  overgrowth  of  connective  tissue ; 
there  is  no  hard  and  fast  line,  however,  bounding  it  from  the 
papillary  layer  towards  the  surface  and  the  subcutaneous  connective 
tissue  beneath.  The  newly-formed  connective  tissue,  which  entirely 
replaces  the  normal  fat  of  the  corium,  is,  for  the  most  part, 
fibrous  in  character,  the  fibrous  bundles  being  generally  closely 
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arranged  in  a  plexiform  manner,  and  being  very  deficient  in 
cells. 

Scattered  throughout  this  fibrous  tissue  are  the  sweat  glands  and 
their  ducts,  the  hair  follicles  and  their  associated  muscles,  a  very 
limited  number  of  sebaceous  glands,  certain  cellular  areas,  which 
under  a  low  power  look  not  unlike  miliary  tuberculous  granulations, 
and  thickened  nerve  filaments.  The  sweat  glands  generally  have 
undergone  no  structural  alteration ;  they  are,  however,  much 
displaced,  many  of  them  are  deeply  situated  so  that  they  are  in 
immediate  relation  to  the  subcutaneous  tissue,  and  the  ducts 
belonging  to  them  ai-e  much  elongated,  and  to  a  large  extent, 
straigiitened  out  or  uncoiled.  There  is  an  entire  absence  of  any 
special  formation  of  new  fibrous  tissue  surrounding  the  sweat  glands, 
as  is  usually  observed  in  such  cases;  if  anything,  the  appear- 
ance is  rather  that  of  glands  surrounded  by  scanty  remains  of 
the  original  tissue  of  the  cutis  containing  fat  celLs.  The  hair 
follicles  and  sebaceous  glands  are  unaltered  except  that  one  or 
two  of  the  latter  appear  to  have  become  distended  into  cysts. 

The  cellular  areas  already  referred  to,  are  all  related  to,  and  for 
the  most  part  surround,  the  thickened  terminal  nerve  filaments  in 
the  altered  pars  reticularis  of  the  corium  ;  these  cellular  areas  are 
scattered  irregularly  througiiout  the  fibrous  meshwork  of  the  pars 
reticularis,  some  of  them  are  rounded  or  oval,  others  are  more 
elongated  and  branching,  and  of  these  latter,  some  are  prolonged 
into  the  papillary  portion ;  they  contrast  very  definitely  with  the 
more  fibrous  tissue  in  which  they  are  embedded,  by  their  more 
cellular  character,  being  packed  with  nuclei,  both  round  and 
spindle-shaped.  Being  systematically  related  to  nerve  fibres,  either 
solitary  or  collected  into  bundles,  they  may  be  reasonably  assumed 
to  originate  in  connection  with  these.  Nerve  bundles  when  cut  in 
longitudinal  section  show  multiplication  of  the  nuclei  between  the 
individual  fibres  ;  when  a  solitary  nerve  fibre  is  cut  longitudinally 
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the  nuclei  surrounding  it  are  directly  continuous  with  those  of  the 
cellular  areas  in  relation  to  the  nerve  filaments. 

The  blood-vessels  of  the  skin  show  no  visible  alteration. 

The  subcutaneous  tissue  retains  very  little  of  its  normal  charac- 
ters ;  the  fat  lobules  are  split  up  and  separated  by  a  tissue  which 
consists  of  a  wide-meshed,  finely  fibrillated  reticulum,  the  spaces  of 
which  are  either  empty  (and  therefore  were  probably  occupied  by 
fluid),  or  contain  a  few  leucocytes,  branching  connective  tissue 
corpuscles  and  granules  of  precipitated  mucin.  Running  through 
this  altered  subcutaneous  tissue  from  below,  towards  the  skin,  are 
connective  tissue  processes  or  septa  containing  the  larger  blood- 
vessels and  bundles  of  nerve  fibres  ;  the  latter  again  present  the 
multiplication  of  the  endoneurial  nuclei  described  in  the  nerve 
bundles  of  the  cutis  vera.  When  a  nerve  bundle  splits  up  into 
its  terminal  isolated  fibres,  these  are  thickly  surrounded  by  pro- 
liferated young  connective  tissue  corpuscles  (derived  from  the 
endoneurium  ?)  these  being  here  and  there  collected  into  rounded 
masses.  Unless  the  sections  had  been  stained  according  to  Weigert's 
method,  it  would  not  have  been  possible  to  have  observed  the 
relationship  between  the  newly-formed  tissue  and  the  nerves. 


CHAPTER  VIII 


THE  TRAUMATIC  OR  "STUMP  NEUROMATA" 

Although  the  "  stump  neuromata  "  are  only  tumours  in  the  clinical 
sense,  they  are  regarded  as  being  closely  allied  to  the  true  neuromata, 
because  they  have  been  shown  to  possess  nerve  fibres  of  new  forma- 
tion. 

They  may  follow  upon  any  gross  injury  of  a  nerve,  e.g.  when  it  is 
divided  (hence  the  term  "division  neuromata  ")  or  torn  across  or 
ligatured.  Their  formation  is  related  to  the  reparative  changes 
which  ensue  when  a  nerve  has  been  injured,  and  which,  within  certain 
limits,  are  to  be  regarded  as  a  more  or  less  constant  accompaniment 
of  the  process  of  repair.  It  has  long  been  know'n  that  when  a  stump 
is  examined  some  mouths  after  an  amputation,  the  cut  ends  of  the 
nerves  are  enlarged  and  present  the  appearance  of  bulljs.  It  is  also 
well-known  that  when  a  nerve  is  divided  in  its  continuity  both 
ends  may  present  a  bulbous  enlargement,  that  at  the  central  end 
being  the  larger  of  the  two.  There  are  exceptional  cases  on  record 
in  which  a  nerve  has  been  partially  severed  or  torn  across  {e.g.  in 
punctured  wounds),  or  in  which  a  foreign  body  has  lodged  in  its 
substance,  and  a  localised  enlargement  of  the  nerve  ha.s  taken  place  ; 
the  best  known  example  is  that  described  by  Dr  Denmark,  in 
which  a  portion  of  a  bullet  lodged  in  the  musculo-spiral  nerve  ;  the 
enlargement  of  the  nerve  disappeared  when  the  foreign  body  was 
removed. 

It  would  appear,  therefore,  that  the  formation  of  a  moderate 
bulbous  swelling  at  the  cut  end  of  a  nerve,  is  to  be  regarded  as  a 
normal  or  physiological  process,  analogous  to  the  formation  of  callus 
in  the  repair  of  injuries  of  bone ;  in  certain  circumstances  the  process 
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may  be  exaggerated,  and  result  in  the  formatiou  of  larger  bulbs  or 
tumours  which  may  be  regarded  as  abnormal  or  pathological,  and 
which  are  analogous  to  the  excessive  formation  of  callus  in  injuries 
of  bone.  It  is  necessary  that  we  should  briefly  consider  the  nature 
of  the  changes  when  a  nerve  trunk  is  divided  in  its  continuity  in 
cases  in  which  the  wound  pursues  an  aseptic  course.  The  bulbous 
enlargement  which  forms  in  relation  to  either  end  of  the  nerve,  was 
at  first  supposed  to  consist  of  scar  tissue  (hence  the  name  "  cicatricial 
neuromata ") ;  microscopic  examination  has  shown,  however,  that 
the  most  constant  and  important  constituent  of  the  bulb  is  a  dense 
plexus  of  young  nerve  fibres.  This  has  been  demonstrated  not  only 
in  the  bulb  at  the  central  end,  but  also  in  that  at  the  distal  extremity. 
Without  recapitulating  the  various  views  that  have  been  advanced 
as  to  the  nature  and  origin  of  the  young  nerve  fibres,  we  may 
accept  those  submitted  by  Robert  Kennedy  to  the  Royal  Society  of 
London  in  1897,  as  having  found  most  favour  both  with  physiolo- 
gists and  with  clinicians.  Kennedy  holds  that  the  young  nerve 
fibres  are  not  mere  prolongations  of  the  old  axis  cylinders,  which 
had  been  cut  across,  but  are  of  new  formation  from  the  cells  belonging 
to  the  sheath  of  Schwann.  The  old  axis  cylinders  undergo  degenera- 
tion, both  in  the  distal  end  and  in  the  terminal  portion  of  the  central 
end.  The  young  or  newly  formed  nerve  fibres  are  able  to  attain 
maturity  in  the  case  of  the  proximal  end,  probably  because  it  is  in 
continuity  with  the  nerve  centre  ;  those  in  the  peripheral  end  remain 
in  an  immature  condition  until  their  continuity  with  the  nerve 
centre  has  been  restored  by  operation  and  suture.  These  observa- 
tions are  in  harmony  with  the  clinical  fact,  that  nerve  conduction 
may  be  rapidly  re-established  after  such  operations,  the  young  nerve 
fibres  in  the  distal  end  being  ready  to  take  on  this  function  ;  this 
refers  especially  to  tlie  sensory  functions ;  the  recovery  of  the  motor 
functions  may  be  long  delayed,  or  may  never  take  place  at  all, 
on  account  of  the  secondary  changes  which  occur  in  the  muscles^ 


PLATE  XIX. 


Section  of  a  stiiniii  neuroma,  showing  bundles  of  j  ouug  nerve  fibres  running  in  all  directions. 
Wciiji-ii.  Leit:  Xo.  Z  objective. 
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which   may,  have  progressed   beyond  recovery.     Kennedy's  ob- 
servations are  in  harmony  with  the  appearances  observed  in  the 
normal  bulbous  swellings  at  the  cut  ends  of  nerves  ;  viz.,  an  enor- 
mous number  of  young  nerve  fibres  arranged  in  a  dense  plexus  (Plate 
XIX.).    In  sections  of  bulbs,  the  nerve  fibres  are  seen  running  in 
all  directions,  some  of  them  on  reaching  the  extremity  of  the  bulb 
run  backwards  towards  the  nerve   trunk  from  which  they  are 
derived.    The  nerve  fibi'es  are  embedded  in  newly-formed  connective 
tissue  which  varies  very  much  in  amount,  and  which  vai'ies  in  struc- 
ture  from   granulation  tissue   to   fully-developed   fibrous  tissue, 
according  to  the  time  which  ha.s  elapsed   since  the  nerve  was 
cut   across.     The  direction  of  growth  assumed   by  the  young 
nerve  fibres  is  not  so  much  influenced  by  purely  mechanical  con- 
ditions, as  by  an  alleged  chemical  attraction  exerted  by  nerve 
tissue ;    Forsomann    has   shown    by   a   series  of  interesting  ex- 
periments on  rabbits  and  guinea  pigs,  that  the  peripheral  end  of 
a  divided   nerve   seemed   to  exert  a  decided  attraction  (which 
he  calls    positive   neuro-tropisnius)  on    tlic  direction  of  growth 
of  the  young  nerve  fibres  growing  out  from  the  central  end  of 
the  nerve.    This  may  probaldy  explain  the  observation  alluded  to 
above,  that  in  the  stump  neuroma,  in  which  there  is  no  peripheral 
end  to  attract  the  young  nerve  fibres,  they  turn  backwards,  or  double 
on  tliemselves,  in  the  direction  of  the  nerve  trunk  from  which 
they  are  derived.    The  abnormally  large  bulbs  (stump  neuromata) 
which  are  occasionally  met  with,  are  to  be  regarded  as  pathological, 
and  as  the  result  of  some  external  factor  interfering  with  the  normal 
process  of  repair ;  the  external  factors  concerned  are  probably  those 
which  excite  the  formation  of  granulation  tissue  and  of  scar  tissue, 
and  are  similar  to  those  which  are  known  to  excite  the  excessive 
formation  of  bone  in  injuries  and  diseases  of  the  skeleton.    One  of 
the  most  important  influences  would  appear  to  be  the  occurrence 
of  bacterial  infection  and  inflammation ;  certain  it  is  that  stump- 
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neuromata  of  the  large  and  troublesome  kind  have  become  rarer 
and  rarer  as  the  principles  of  Listerian  surgery  have  been  more 
successfully  carried  out.  In  cases  in  which  the  bacterial  infection 
has  been  unusually  severe,  the  nerve  fibres  may  undergo  com- 
plete destruction,  and  the  cut  ends  of  the  nerve  may  be  atrophied 
and  wasted  instead  of  presenting  bulbous  enlargements.  There 
are  probably  other  factors,  e.g.  pressure,  presence  of  a  foreign 
body,  etc.,  which  may  influence  the  amount  of  connective  tissue 
which  is  formed,  and  affect,  therefore,  the  size  of  the  bulbs  at  the 
ends  of  the  nerves,  since  in  the  same  stump  different  nerves  may 
present  varying  degrees  of  enlargement,  and  there  may  be  a  want 
of  proportion  between  the  size  of  the  nerve  and  the  size  of  the  bulb 
at  its  extremity. 

The  general  appearances  of  the  stump-neuroma  are  illustrated  in 
Plate  XX.  They  vary  considerably  in  size  and  shape ;  they  may 
present  a  capsule  of  smooth  shining  exterior,  like  that  of  a  normal 
nerve  trunk,  or  they  may  be  more  or  less  incorporated  with  the  scar 
tissue ;  where  there  are  several  nerves  in  a  stump,  they  may  be  fused 
together  into  a  common  mass,  or  the  individual  bulbs  may  be  con- 
nected to  each  other  by  strands  of  scar  tissue.  The  occasional 
presence  of  a  bulb  above  the  cut  end  of  a  nerve  is  probably  to  be 
attributed  to  its  having  been  accidentally  injured  at  that  point  in 
the  process  of  amputation,  and  having  been  then  completely  cut 
across,  at  a  lower  level. 

The  clinical  features  of  stump-neuromata  are  a  little  diflicult  to 
define,  because  many  of  the  symptoms  for  which  they  are  blamed 
may  arise  from  other  causes.  It  is  certain  that  neuromata  of 
considerable  size  may  be  present  in  a  stump  for  yeai-s  without  giving 
rise  to  any  symptoms,  and  that  there  are  many  cases  in  which  the 
symptoms  characteristic  of  neuroma  have  been  found  to  be  due  to  a 
neuritis,  to  the  involvement  of  the  end  of  a  nerve  in  the  scar  tissue, 
to  a  nerve  being  pressed  upon  over  the  end  of  a  bone,  or  its  inclusion 


PLATE  XX. 


(Excised  by  Mr  A.  G, 


Stump  neuromata  of  the  sciatic  nerve. 
.  MiLLEK,  forty  years  after  the  original  amputation  tlirough  tlie  thigh.) 
Natural  size. 
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in  the  ligature  of  au  artery,  etc.  Symptoms  suggesting  neuromata 
are  more  common  in  the  lower  limb,  partly  because  of  the  use  of 
a  badly-fitting  artificial  support,  and  partly  also  because  more  legs 
are  amputated  than  arms.  There  is  more  likely  to  be  suffering 
in  those  in  which  the  wound  has  suppurated.  The  period  of  onset 
of  symptoms  varies  within  very  wide  limits,  from  a  few  months 
to  twenty  or  more  years  after  the  amputation. 

The  tumours  may  be  recognised  by  palpation  when  they  are 
largo  enough,  and  are  superficially  situated.  It  is  possible  to  feel 
them  in  the  sciatic  nerve  in  the  thigh.  They  may  cause  no  symptoms 
or  they  may  be  very  sensitive  and  the  source  also  of  spontaneous 
pains.  The  pain  may  be  limited  to  the  stump  and  shoot  down  to 
the  scar,  or  it  may  shoot  up  the  limb  towards  the  trunk  ;  sometimes 
it  shoots  down  to  a  part  which  no  longer  exists.  It  is  occasion- 
ally described  as  "  burning  "  or  "  electric,"  and  it  is  said  to  vary  with 
changes  in  the  weather,  with  circulatory  disturbances,  etc.,  as  in  other 
neuroses.  Muscular  spasms,  twitchings  of  the  stump,  tremblings 
and  even  epileptiform  seizures  have  been  described,  but  it  is  doubt- 
ful if  these  are  to  be  attributed  to  the  neuroma,  although  cases 
are  recorded  by  older  authoi's  in  which  the  removal  of  a  stump- 
neuroma  has  been  followed  by  disappearance  of  the  epileptiform 
attacks. 

The  clinical  features  of  the  bulbous  enlargements  which  develope 
when  a  nerve  is  divided  in  its  continuity,  are  of  a  similar  character 
to  those  described  in  stumps,  with  the  addition  of  the  loss  of 
function  resulting  from  the  nerve  having  been  divided. 

The  treatment  may  be  considered  from  the  point  of  view 
of  prevention  ;  in  amputating  a  limb  the  nerve  trunks  are  to  Ije 
drawn  out  and  cut  oflf  with  the  scissors  tis  high  as  possible ;  care  is 
to  be  taken  not  to  include  a  nerve  trunk  in  any  of  the  ligatures  of 
the  blood-vessels. 

When  stump-neuromata  are  believed  or  known  to  exist,  and  are 
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giving  rise  to  symptoms,  operative  interference  may  take  the  form 
of  nerve  stretching,  excision  of  the  tumours  along  with  a  portion 
of  the  nerves  involved,  or  reamputation.  Inasmuch  as  the  first  of 
these  may  be,  and  often  has  been,  attended  with  relapse  of  the 
symptoms,  and  that  the  third  (reamputation)  is  usually  unnecessary, 
the  procedure  of  choice  is  to  expose  the  affected  nerve  trunk  as  well 
as  its  terminal  bulb,  and  to  excise  them,  removing  as  much  of  the 
nerve  trunk  as  will  ensure  immunity  from  trouble  in  the  future. 

The  operative  treatment  of  the  bulbs  which  form  in  relation  to 
nerves  divided  in  their  continuity,  belongs  to  the  treatment  of 
divided  nerves,  and  is  beyond  the  scope  of  the  present  work. 

Personally  observed  Case  of  Stdmp-Neuromata 

1.  Neuromata  in  stump,  forty  years  after  amputation  of 
thigh,  causing  pains  shooting  down  to  the  toes ;  stretching 
of  sciatic  nerve ;  relief  for  twelve  months ;  relapse  of 
symptoms ;  excision  of  tumours  along  loith  a  portion  of 
the  nerve ;  recovery. 

A.  F.,  sixty-five,  gas-stoker,  Leith,  married,  was  admitted  to  the 
Royal  Infirmary,  under  the  care  of  Mr  A.  G.  Miller,  24th  October 
1896.  The  patient  stated  that  he  had  suffered  amputation  through 
the  lower  third  of  the  left  thigh,  for  injury,  about  forty  years  ago. 
About  twenty  years  ago  he  began  to  complain  of  shooting  pains  in  the 
stump  ;  these  continued  to  trouble  him  from  time  to  time  until  five 
years  ago,  when  the  sciatic  nerve  was  stretched  in  the  upper  third 
of  the  thigh  by  Mr  Miller  ;  the  pains  disappeared  for  twelve  months, 
then  returned,  and  have  continued  up  till  now,  becoming  gradually 
worse.  He  has  had  recourse  to  morphine  both  by  the  mouth  and  by 
hypodermic  injection.  On  admission  he  was  found  to  be  a  robust  man 
for  his  years.    He  complained  of  hot  shooting  pains  in  the  stump 


THE  TRAUMATIC  OR  STUMP  NEUROMATA  163 


of  the  left  thigh  running  down  to  the  toes  which  are  worse  in 
damp  weather  and  at  night,  when  they  interfere  with  sleep. 

The  original  amputation  wound  appears  to  have  suppurated, 
since  there  is  a  considerable  amount  of  scar  tissue,  and  adhesion 
of  the  cutaneous  scar  to  the  deeper  tissues  and  to  the  bone.  On 
the  posterior  aspect  of  the  thigh,  and  a  little  above  the  scar,  there 
are  two  egg-shaped  tumours  lying  side  by  side,  about  the  size  of 
olives,  slightly  sensitive  on  pressure,  and  allowing  of  some  lateral 
movement.  Mr  Miller  cut  down  on  these  on  the  30th  October 
1896,  and  removed  them  along  with  a  portion  of  the  sciatic 
nerve.  The  larger  tumour  (Plate  XX.)  measured  3-5  cm.  in  length, 
3 "5  in  breadth,  and  2  in  thickness.  The  sciatic  nerve,  where 
divided,  measured  12  x  10  mm.  and  tapered  down  to  9  x  5  mm. 
immediately  above  the  larger  tumour.  About  2  cm.  above  the  latter, 
it  gave  off  a  branch,  4  mm.  in  diameter,  which  terminated  in  a 
smaller  bulbous  tumour.  This  smaller  tumour  was,  at  one  point, 
firmly  adherent  to  the  scar  tissue,  otherwise,  the  tumours  as  well  as 
the  trunk  of  the  nerve,  had  a  smooth  polished  exterior,  from  which 
the  investing  tissues  were  easily  peeled  off. 
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